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VOCAL AND VERBAL SYNDROMES 

THEIR RHINOLARYNGOLOGIC SIGNIFICANCE 

JAMES SONNETT GREENE. M.D. 

Medical Director, National Hospital for Speech Disorders 

NEW YORK 

I have often wondered how many laryngologists realize the value of 
alterations in the voice as a preliminary diagnostic aid in conditions of 
the throat — how mam', in making a diagnosis, use their auditory as well 
as their visual sense. I believe that the laryngologist — if he possesses a 
trained ear — should be well on the road to a diagnosis as soon as he 
hears his patient speak, because I have found that just as there are 
characteristic physical alterations peculiar to certain pathologic con- 
ditions of the larynx, there are also characteristic vocal alterations. 

Before developing this thesis, I wish to recall some of the basic facts 
of voice and speech production. Voice, as distinguished from speech, is 
simply the production of sound through the medium of expired air. A 
normal voice has certain definite characteristics : a pitch appropriate to 
age and sex, adequate volume, tonal clarity, resonance, rhythm and 
a direct attack. 

Speech is articulated voice and may be described as a systematic 
grouping of purposive organized sounds conveying complex meaning. 
The normal sounds of speech require not only the vocal cords and pul- 
monary apparatus but the oral and nasal cavities and the lips, tongue 
and teeth. The waves set up by the vibrations of the vocal cords are 
modified by these structures and thus differentiated into the various 
sounds of speech. Further, these structures are under the control of 
the central nervous system, and ideas arising there are given expression 
in speech through association fibers, the speech centers and the centers 
controlling the peripheral muscles involved. The sense of hearing also 
is highly important for the effective performance of speech, and the 
normal and uninterrupted flow of speech depends on the proper func- 
tioning and coordination of all of these structures, central and peripheral. 

This paper and those that follow were read as part of a Symposium on Vocal 
Defects at the Forty-Fifth Annual Meeting of the American Laryngological, 
Rhinological and Otological Society. Inc., Chicago, May 11. 1939. 
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Disturbances of the speech and language functions constitute much 
too complicated a field to be discussed here, however, although they, too, 
have their laryngologic significance. Here only those vocal alterations 
will be considered that arise from laryngeal disease. 

The larynx, rather incorrectly, is generally spoken of as the organ 
of voice. In reality, however, it is part of the pulmonary system, and its 
respiratory function is primary. The abductor muscles open the glottis 
and allow the necessary space for breathing, while the adductor muscles 
bring the cords together for the secondary function of phonation. 

Phonation, as the term is commonly used, means the setting in motion 
by the vocal cords of a column of expired air. For normal phonation 
the cords must approximate, draw tense and vibrate. Sounds of the 
pitch desired and with a certain amount of overtones are thus produced 
by the vocal cords. As I said, these sounds are amplified and selected 
in the pharynx, nose and mouth. 

A minor pathologic change can cause faulty functioning of the vocal 
cords and interfere markedly with voice production. The most common 
vocal alteration arising from faulty approximation of the cords is hoarse- 
ness (trachyphonia). The common symptom of hoarseness is so gen- 
erally encountered by the laryngologist that too often he perfunctorily 
dismisses it, failing to appreciate that it may be as important a diagnostic 
aid as his laryngoscopic observations. 

However, the fact that vocal alterations, such as hoarseness or even 
aphonia, are symptoms of laryngeal disease does not mean that either 
larynx or cords are necessary for voice production. A much simpler 
organ would have been sufficient for man’s vocal needs. The cat, for 
example, has no vocal cords but every one knows that it has a voice 
which — much to the nocturnal discomfort of its hearers — demonstrates 
a wide range of discordance. 

Man also can produce a fairly normal voice without vocal cords, as 
the postoperative voice in the following case of keratosis demonstrates: 

Case 1. — D. S., a man aged 43, complained of hoarseness of over two years’ 
duration. Direct laryngoscopic examination by Dr. David Jones, of the Manhattan 
Eye, Ear and Throat Hospital, showed an irregular mass involving both cords. 
After biopsy of a number of specimens the condition was diagnosed as hyper- 
heratotic papilloma. The left cord and subsequently the right one were removed, 
so that now the patient has no cords whatsoever, with the exception of some 
fibrous tsisue on the left side. 

(A recording of the patient’s voice and speech was played.) 

This patient’s voice is rough, gruff and coarse — a muffled voice lack- 
ing in intensity and overtones. However, it is evident that the patient 
has no difficulty in speaking and finds his voice adequate in spite of the 
extensive destruction of tissue and the impairment of function. In fact, 
the larynx is more efficient mechanically than in other conditions in 
which destruction of tissue is often not so extensive. 
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LARYNGEAL STENOSIS 

In chronic laryngeal stenosis voice and speech are often severely 
affected, even after dilation of the larynx has been successful. In such 
cases the acquisition of adequate voice and speech may be greatly 
enhanced by the introduction of speech and voice training along with 
the dilator}' treatments. The following case illustrates this twofold 
therapy : 

Case 2. — Marie S., aged 11 years, had emergency tracheotomy for diphtheria 
when 20 months old. About a year previous to the time of writing, at the age 
of 10 years, she was brought to the bronchosccpic clinic of the Manhattan Eye, 
Ear and Throat Hospital for decannulation. Lanmgoscopic examination at that 
time showed the larynx completely closed. She has been under a therapeutic 
regimen consisting of dilation with sounds and the use of core molds ever since. 

(A recording of the patient’s voice and speech made six months after dilatory 
treatments were instituted was played.) 

At the time of the recording her voice was hardly recognizable as a 
human voice at all. It was a distinctly unpleasant, scraping, quacking, 
tracheal voice, with a pronounced inspirational stridor. In short, she 
sounded exactly like Donald Duck. 

Speech training was instituted in conjunction with the dilatory ther- 
apy at that time. During the next three months she attended the clinic 
of the National Hospital for Speech Disorders twice weekly, receiving 
one hour’s speech therapy at each visit. At the end of that period a 
second recording was made. The improvement noted at that time was 
remarkable. 

(A recording of the patient's voice and speech made after three months’ treat- 
ment was played.) 

Her voice may now be described as adequate, although still far from 
normal. Tonal clarity, resonance and rhythm are now present, and the 
inspirational stridor is gone. Her speech is now readily understandable, 
but the volume is not strong because decannulation has not yet been 
possible. Self consciousness causes her attack to be weaker than need 
be, but progress thus far convinces my colleagues and me that continued 
therapy will produce a voice and manner of speech normal in all 
respects. 

CANCER 

When considering some of the other laryngeal involvements, one 
finds that in the presence of malignant conditions the laryngologist’s 
auditor}* sense is especially important, for hoarseness often leads to 
early recognition and diagnosis of the condition. 
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In cases of cancer of the larynx, I have noticed a striking similarity 
of vocal abnormalities, whether the lesion is intrinsic or extrinsic. The 
next 2 cases illustrate this : 

INTRINSIC CANCER OF THE LARYNX 

Case 3. — F. E., aged 54, first lost his voice over a year previous to the time 
of writing. At that time Dr. H. B. Orton recommended that a biopsy be done, 
but the patient refused, and for eleven months received no therapy whatsoever. 
He then came to the clinic of the National Hospital for Speech Disorders, com- 
plaining of hoarseness. 

Examination disclosed an ulceration on the left arytenoid and a thickening of 
the left ventricle. The patient was referred back to Dr. Orton, who confirmed 
the tentative diagnosis of cancer. Biopsy of a specimen from the left ventricular 
band disclosed an intrinsic cancer of the larynx of grade III malignancy. Dr. 
Orton found the lesion so extensive “that to remove the whole thing by operative 
procedure was out of the question.” 

(A recording of the patient’s voice and speech was played.) 

EXTRINSIC CANCER OF THE LARYNX 

Case 4. — M. C., a man aged 65, had a history of hoarseness going back to 
1911, at which time he had had some form of operation. His hoarseness had con- 
tinued “off and on” ever since that time. Dr. Jones stated that a recent roentgen 
examination had disclosed a tumor of the left side of the mediastinum. Laryngo- 
scopic examination showed marked involvement of the right side of the larynx. 
Biopsy revealed epidermoid carcinoma, type I. The involvement affected the right 
vocal chord, the left side of the mediastinum and the apex of the left lung. The 
condition was considered inoperable, and the patient was sent to a home. 

The voices of such patients, although they often differ in other tonal 
qualities, tend to be characterized by wheezy undertones. In this respect 
the 2 cases afford striking examples. Analyzing the voices, one finds 
that they are both toneless, rasping and decidedly tracheal. They are 
muffled and strained almost to the point of being aphonic and have a 
peculiar quality which can be readily discerned by the trained ear. Of 
course, the characteristics are less well defined in the presence of the 
extrinsic growth but both voices have the same zuheesy undertone and 
are decidedly different from the voice associated with benign conditions 
of the larynx. 

HEMANGIOMA 

The vocal changes associated with a benign condition are decidedly 
different from those associated with cancer. The following case of 
hemangioma of the right vocal cord illustrates this : 

Case 5.— H. T., a man aged 26, gave a history of hoarseness of five years’ 
duration. 

Examination of the larynx revealed a hemangioma about the size of a small 
pea on the right vocal cord in the midportion, involving the approximating sur- 
faces. The hemangioma was removed, and the patient’s voice is now perfectly 
clear. 

(A recording of the patient’s voice and speech before the removal of the 
hemangioma was played.) 
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The voice associated with a benign tumor does not have the wheezy 
quality that characterizes that in cases of a malignant growth. Although 
this voice is flat and raucous, with a coarse, heavy vibrato and little 
intonation, it does have intensity, which the voices in the cases of malig- 
nant growth lack. 

TUBERCULOSIS 

Inflammatory conditions of the larynx, as every one knows, are the 
most frequent cause of hoarseness. Acute and chronic laryngitis are 
the commonest of these conditions. Tuberculosis of the larynx is the 
next in order of prevalence. The most frequent site of the tuberculous 
lesion in the larynx is the posterior commissure, and in the following 
case this typical involvement was present. 

Case 6. — W. M., a man aged 26, when first seen at Mt. Sinai Hospital, com- 
plained of hoarseness of five weeks’ duration. He had been having similar attacks 
of hoarseness for the past five winters. 

Examination revealed a flat, slightly irregular mass involving the mesial part 
of the left arytenoid and the left half of the interarytenoid space. The mass 
crossed and ascended anteriorly into the posterior part of the right vocal cord. A 
biopsy revealed a tuberculous condition. A thoracic examination showed that the 
patient had bilateral pulmonary tuberculosis. 

(A recording of the patient’s voice and speech was played.) 

An analysis of this voice reveals definite characteristics common to 
such patients. The voice is rough and has a breathy huskiness. Reso- 
nance and inflection remain practically normal, and volume is not affected 
to the degree that the rough whisper would lead one to believe. The 
whisper seems to be a self -protective measure which such patients uncon- 
sciously adopt in order to avoid straining their vocal mechanism. 
Usually they can speak loudly when it is necessary, so that the apparent 
weakness in most cases is disproportionate to the size of the presenting 
lesion. 

HYSTERICAL APHONIA 

For purposes of contrast, I shall now consider a case in which the 
vocal condition was psychogenic. Although the loss of voice originally 
was due to an infection, it persisted long after the local condition had 
completely cleared up. 

Case 7. — J. A., a woman aged 20, a student nurse, was ill for five weeks 
with an infection caused by a hemolytic streptococcus. She was unable to speak 
above a whisper. After the infection had cleared up, she continued to speak in 
this whispered voice, in spite of all further local therapy, for ten weeks. 

When she was referred to the clinic of the National Hospital for Speech Dis- 
orders examination disclosed nothing more than a slight bowing of the vocal 
cords, which could in nowise account for her almost complete aphonia. It was 
therefore concluded that her hypophonia must rest on a functional or psychogenic 
basis. 

CA recording of the patient’s voice and speech before treatment was played.) 
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The patient’s speech was a scarcely audible whisper. However, in 
such patients, the whispered voice, whether of the low or the “stage 
whisper” type, has no wheezy quality, nor does it sound strained, as in 
the inflammatory conditions. The patients seem to appreciate uncon- 
sciously that their vocal condition is an escape mechanism, and there- 
fore they usually accept it rather complacently. 

In this case the patient was readily led to understand the true mean- 
ing of her symptom, and a brief psychotherapeutic interview brought 
about immediate and permanent results. After one hour’s treatment 
her voice was restored. 

(A second recording of the patient’s voice and speech, made after one hour’s 
treatment, showed a marked contrast with the almost complete aphonia of the 
first recording.) 

Her voice, although decidedly audible, was still somewhat hoarse 
and lacking in volume. Because of long disuse of the larynx and of 
anxiety regarding her vocal powers, she still lacked confidence. Three 
days later the patient revisited the clinic, and another recording was 
made. 

(A third recording of the patient’s voice and speech was played.) 

Her voice is now normal in all respects. Through continued use 
of the voice, volume has been restored, and because she has gained 
confidence and lost her anxiety regarding her vocal abilities, the attack 
is no longer weak and hesitant. The patient has continued to speak 
normally ever since. 

In conclusion, I wish to reiterate that the laryngologist should be 
able to differentiate between the various types of hoarseness. He 
should readily recognize in the voice of his patient the wheezy under- 
tone that accompanies malignant conditions of the larynx, the breathy 
huskiness of tuberculosis or the characteristic vocal changes that 
accompany other conditions which continually come under the laryngol- 
ogist’s observation. In other words, if he possesses a trained ear he 
should, in many cases, be well on the road to a diagnosis as soon as 
he hears his patient speak. 


61 to 63 Irving Place. 



DEFECTS IN SPEECH IN RELATION TO DEFECTS 

IN HEARING 

IRVING WILSON VOORHEES, M.D. 

NEW YORK 

The influence of defects in hearing and in speech on the social and 
economic success of civilized man is so obvious that it seems not to 
require any extended comment. And yet this very fact may give the 
reason that no thoroughly scientific study of the interrelationship of 
speech and hearing has been undertaken until recently. 

A deaf child is put into a special school, where he is taught to con- 
vey his thoughts manually. In earlier days, it was taken for granted 
that one could not educate him in the broader sense, and so his training 
was largely vocational, and the one vocation for which every such child 
seemed foreordained was printing. Every deaf-mute had to become a 
printer, whether he wanted to or not. 

Moreover, the “deaf and dumb” were naturally supposed to be 
“stupid,” and so they were kept in a state of more or less blissful 
ignorance all their lives, having few continued contacts with perfectly 
normal men and women. No wonder they were thought to be “queer” 
and “abnormal” and entirely outside the bounds of the consideration 
and courtesy commonly accorded to “normal” men and women. The 
die was cast; their lot was predetermined, and, while kind and sym- 
pathetic neighbors not infrequently declared that it was “too bad” and 
“very unfortunate” and a “heart sorrow” to parents and relatives, it 
was the will of Divine Providence, and nobody could do much about 
it save to “put the child into an Institution.” 

No wonder, again, that when it became known what Anne Macy 
had done for the blind and deaf Helen Keller the world gasped with 
astonishment. Essays, articles and books came tumbling from the 
press, most of them stressing the “genius” of the unfortunate little 
girl who was so “bright” that she had actually learned to talk and 
hear through the sense of touch. Prof. Alexander Graham Bell was 
interested in the Keller child as a “phenomenon,” but it is doubtful if 
he ever dreamed that she could be educated even in the simplest sense, 
to say nothing of earning a degree from Radcliffe College ! It required 
the far seeing, painstaking, scientifically minded, ingenious Miss Macy 

Read as part of a Symposium on Vocal Defects at the Forty-Fifth Annual 
Meeting of the American Laryngological, Rhinological and Otological Society, Inc., 
Chicago, May 11, 1939. 
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to work the miracle of “restoration/ 5 and miracle it was but in a 
strictly scientific sense only. All the elements were present with which 
this great teacher might work, but they were present also in other 
children. Miss Macy could have wrought her miracle in some other 
child had this other child been lucky enough to fall under her care. 
It happened that Helen Keller had the “I. Q.” necessary for adequate 
tutelage, but she was no genius in her own right. She became a genius 
solely and truly because of her teacher. This she has always gratefully 
acknowledged on every possible occasion. 

Speech defects are even more common than defects in hearing. 
They are present in every one and become manifest under undue excite- 
ment or nervous strain. The old experiment of asking some one to 
repeat a difficult sentence rapidly without error always brings forth a 
laugh. It takes no end of repetition to state correctly that “Peter 
Piper picked a peck of pickled peppers” or to utter the famous line 
about “Sister Susie’s sewing shirts for soldiers” of the turbulent 
World War days. Ever)- one soon had Susie showing sirts for 
shoulders. It was unavoidable. The mind is capable of working with 
lightning-like rapidity, but the motor pathways which coordinate the 
muscular movements of the tongue are blessed with no such agility. 
Moreover, one stutters not only with one’s tongue but with one’s hands 
and feet. An awkward person is one who “gets in his own way,” who 
stumbles, knocks over furniture or upsets his glass of water regularly 
at table. Who has not stuttered on the typewriter? One sets down 
what one thinks is a pretty sentence, but when one comes to revise it 
letters are turned around out of their natural order in a word, words 
are omitted entirely or a terminal letter or syllable is missing. It is 
compromising to one’s sense of intellectual superiority. Yes, one 
stutters not only with one’s tongue but with one’s body. For some, 
perfect coordination can never be acquired. One can, of course, improve 
one’s status, but one can never perfect it. 

Although defects of speech and hearing are closely allied at times, 
they are often separate and independent. Errors in speech are, indeed, 
so common that they outnumber defects in hearing two to one or 
perhaps in an even greater ratio. There is the example of the lapsus 
linguae of a learned college professor of literature who wished to 
excoriate the “blood and thunder” type of novel but who inadvertently 
called it the “thud and blunder” school. The story goes that he was, 
indeed, proud of his bon mot and more than willing to let it stand 
unchanged. This is, to be sure, not a bona fide example of a speech 
defect per se, but it illustrates the tongue twister to a nicety. 

But the profoundly deafened person always has trouble with voice 
production, because he does not know whether he is speaking too loudly 
or too softly, distinctly or indistinctly. He probably has more trouble 
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with pitch than with quality. In aural testing there is a “reading test” 
which was developed by Barany while I was in Vienna many years 
ago. For this, one needs a noise apparatus or two of them if testing 
the voice of a normally hearing subject for conversational effect. The 
subject is asked to read and to continue reading without a stop. As 
soon as one has heard enough of the ordinary voice, the noise-producing 
instruments are set to work in both ears, with the result that the sub- 
ject will raise his voice to a shout in an effort to hear what he is saying. 
It is obvious that if one has total deafness in one ear and the instru- 
ment is set going in the good ear the same result will take place, and 
the patient will raise his voice. This is essentially a test for unilateral 
destruction of an aural labyrinth. 

A rough classification of the subject allows five headings under 
which one may set down such cases as fall under the observation of 
otorhinolaryngologists. 

1. Anatomic defects are most often congenital, but some occur as 
the result of the effort to grow up and live in a world full of pitfalls 
for the straggler who would survive the “slings and arrows of out- 
rageous fortune.” Dr. Greene has dealt so fully with the speech 
incident to such conditions as cleft palate, hare lip and dental malocclu- 
sions that it need be mentioned by me only en passant. Diagnosis 
can often be made by the ear alone. Treatment is, of course, surgical, 
followed by training in the art of speech. No matter how well the 
surgical work has been done, or how excellent the healed area looks, 
training in speech is necessary in every case. Barring this, specialists 
have not completed their task. Not only do parents have to be advised, 
but they often have to be commanded, to put the child under a teacher 
of speech, the selection of whom must be made by the physician and not 
left to just anybody who happens to be around, for bad or inefficient 
teaching puts a black mark against every one concerned and may vitiate 
a child’s entire future. 

2. The severe colds of childhood, often misnamed “purulent 
rhinitis,” take their toll of hearing, especially when superinduced by 
diseased tonsils and adenoids, the result of many attacks of “sore 
throat.” In the presence of enlarged, infected adenoids, extension into 
the eustachian tubes is the rule, with frequent earache, otitis media, 
mastoid infection or complications resulting therefrom — a march of 
events that is the same old story to the specialist but a sad, sad story 
for the growing boy or girl. To be sure, many recover completely, with 
excellent hearing, but before one discharges such a patient from one’s 
care one ought to be sure that treatment of the nose, throat and ears 
(including inflation) has done all that is humanly possible to restore 
the hearing. One ought to be particularly certain that there are no 
“rests” or foci of lymphoid tissue, which are so often the habitants of 
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the fossae of Rosenmiiller. Such areas are easily destroyed by the 
engaging finger, and an operation for adenoids is not complete unless 
one carries out this simple procedure. 

Sinusitis in children has been so fully written up by pioneers like 
Dr. Lee Wallace Dean and the late Dr. Lewis Coffin that one need do 
little more than mention it. However, there is still plenty of evidence 
to show that the condition is often overlooked or, if diagnosed, is 
poorly managed, partly because children under 12 years are so hard 
to work with, defeating, as they so often do through fear, every effort 
to help them. Parents, too, often dread the “ordeal” and fail to keep 
returning for office treatments. 

Diplomacy and tact will be tried to the utmost by such patients, and 
one may have to resort to all kinds of bribery and cajolery to keep 
them coming. Parents are often difficult, even recalcitrant, and seem 
to assume that the doctor is merely “trying to run up a bill.” This 
is a good argument for a flat rate arrangement whereby the patient 
must continue his visits, regardless of the number, until one releases 
him from that obligation. In the following case the parents had to 
be educated to their obligation. 

A boy 9 years of age was brought in by both parents for examination of his 
hearing. At 4 years he had undergone tonsillectomy and adenoidectomy, which 
seemed successful, but for a long time he had recurrent colds; the latest, which 
was still with him, followed an orgy of wading through pools of water after a 
hard rain! The story was that he went for months without “ear trouble”; then 
his ears pained and discharged freely. It was regarded as “just one of those 
things,” and it seems not to have occurred to the parents that an otologist ought 
to be consulted, until twenty-four hours before, when the left ear discharged blood! 
This caused alarm; it is always fortunate for the patient when a show of blood 
brings him to a physician, but too often this comes late rather than early in the 
course of a disease. Here it came early or, at least, early enough. Examination 
showed purulent discharge from both ears. There was bright red blood on the 
cotton used to wipe out the left one. Underlying it was a large perforation, 
plugged by granulation tissue. Hearing in both ears was reduced to about 50 
per cent of normal, but one could not be sure what it ought to be when the ears 
were quiescent. The tonsils had been well removed, but there were definite rests 
of adenoid tissue around both tubes. When told that the nasopharynx required 
surgical treatment, the parents demurred. What was the use of going through 
all that again when it did no good the first time? It required much persuasion 
and argument to secure permission to send the boy to the hospital. However, 
this was done; the infected masses were cleaned out, and within a few days the 
pharynx was healed; the ears were dry, and the hearing was within 10 per cent 
of normal. If the tendency to colds continues, an effort will be made to secure 
an autogenous vaccine. Sinai studies (stereograms) will be carried out, and what- 
ever treatment is then indicated will be advised and, it is hoped, carried to a 
successful completion. 

In manj' cases such early deafness is curable if the otologist can 
only secure the full cooperation of parents or guardians. This is the 
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most favorable of all types of obstructive deafness of infectious origin 
in its response to the efforts of the otologist. 

Vocal defects in this classification are commonly associated with 
colds in the head. There is a lack of nasal resonance. The child is said 
to talk through his nose, which is, of course, a misinterpretation of fact, 
for he talks without his nose. The turbinals are swollen so that they 
act as a cushion to sound and prevent air from vibrating within the 
nasal fossae. What one hears is described as “muffled” or “denasal- 
ized.” Awkward shifts in vocal placement or register take place, but 
these are only temporary, and the} 7 clear up with the subsidence of the 
conditions which brought them about. 

3. Speech defects associated with loss of hearing for certain fre- 
quencies are common. The patients usually refer to themselves as 
“slightly hard of hearing.” They do not admit that they are deaf, for 
the natural tendency is to minimize this fault lest they should be thought 
stupid. Such losses may be found in the low pitch range, and in this 
event the voice is strident, hard or muffled and largely uninflected, 
giving rise to a disagreeable monotone which is often accounted for by 
saying that a person is “pitch deaf.” When such a condition begins in 
childhood, enunciation of syllables and words is imperfect, and a condi- 
tion arises which psychologists call “retardation in general language 
skills.” When such partial losses of hearing take place in the high pitch 
range, even in the zone which lies beyond that generally used in asso- 
ciation with speech, difficulties of articulation are constant. Most of 
them are concerned with consonants, particularly sibilants. From child- 
hood, speech defects persist in the form of “baby talk” or lisping or of 
general retardation in the development and use of the subtler phases 
of expression. 

Any loss of hearing and speech in this classification calls for some- 
thing more than merely medical care. There must be, in addition, a 
pedagogic approach to the problem, and, in my opinion, only teachers 
of speech who are qualified by training and experience should under- 
take the education of both hearing and speech. It is useless and wrong 
to stress either skill at the expense of the other. 

4. Profound deafness in children is either congenital or acquired, 
and in by far the greater number it is acquired. There are, indeed, 
few congenital deaf-mutes, for careful study will show islands of 
residual hearing previously unknown to have existed. In 1910 Prof. 
Alfred Denker, of Erlangen, published a monograph on “Die Anatomic 
der Taubstummheit” to which contributions were made by Quix and 
Brouwer, Uffenorde and Schonemann with an integration of their find- 
ings by Denker himself. They carefully analyzed in all details the 
microscopic anatomy of the labyrinth and brain in a deaf mute, but 



12 


ARCHIVES OF OTOLARYNGOLOGY 


regarded the case as a “find,” a rara avis in the field of pathology. Many 
who are thought to have been born deaf suffered a severe infection, 
syphilis or meningitis, in the prespeech period, and the condition was, 
therefore, set down as congenital. 

For otologists the question has, however, only academic interest, 
since the loss of all serviceable hearing classifies a person as deaf-mute, 
no matter what the pathologic studies might show. It is much more 
important to recognize that such conditions have been regarded as 
hopeless throughout all time and that no one has tried to do much 
about them until recently. Dr. Max Goldstein, of St. Louis, was a 
pioneer in undertaking this important task, and to him belongs much 
of the credit for the present efforts to ameliorate the fate of the pro- 
foundly deafened. 

The acute infectious diseases of childhood, especially scarlet fever 
and meningitis, have taken a heavy toll of the labyrinth and of the 
auditory pathways in the brain as well. Acute suppurative labyrinthitis 
and meningitis used to be common in childhood. They are less so now 
because of an increased knowledge of their origin and management and 
also because means of human communication have so greatly improved 
that no one lives far from a center where prompt medical care can be 
obtained. Children are still committed to schools for the deaf but are 
being cared for by otologists, so that such factors as disease of the 
tonsils and adenoids, chronic discharge from the ears and other basic 
elements are removed, giving a chance to the teacher to develop what- 
ever residual hearing may be present. For many years the sign language 
has been pushed further and further into the discard. In its place 
have come lip reading and the use of electrical amplification properly 
based on the results of audiometric studies. Hearing aids are still 
imperfect, but they have improved marvelously during the past five years 
because engineers, physicists, psychologists and otologists have combined 
their efforts to solve the problem of making the deafened hear. That 
problem also involves the teaching of speech, urging the pupil to try 
to imitate the sounds he hears. Fortunately, speech centers and speech 
organs are usually intact after the smoke of battle has cleared and the 
fight for life has been won by the little patient. The effort to hear 
followed up by the effort to speak is, unfortunately, fatiguing. It makes 
great demands on the nervous system, and only a little can be accom- 
plished at one sitting. Moreover, once the pupil is released from a class- 
room he throws aside his hearing aid and reverts to signing, since that 
is along the line of least effort to establish communication with others. 

Then too, the pupil shrinks from normal persons as much as he can, 
preferring the society of fellow sufferers. This delays satisfactory 
adjustment, vitiates results and makes the teacher’s task much harder 
than it ought to be. All that it is intended to point out in this little 
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essay is the necessity for the otologist to cooperate with teachers, manu- 
facturers of hearing aids, physicists and electrical and radio engineers in 
order that he may do his part in trying to restore the deafened person 
to a better place in society, thus helping him to earn a living and to 
remove a heavy burden from taxpayers., philanthropists and the state. 
It can be done, and it is being done in many cities and centers within 
the United States. England, however, has gone ahead much faster 
in her work with the deafened and has made excellent contributions 
through studies in the public schools and in laboratories of all kinds. 

If deafness has occurred after speech has been well developed, vocal 
defects are not so marked, but there is often nasality, poor inflection 
and awkward shifts between guttural and high-pitched, strident tones and 
always that dread monotone so characteristic of deaf-mutism. 

5. Profound deafness in adults brings about changed quality of 
speech and intensity. Xerve deafness is always associated with a 
peculiar voice. Since the patient cannot hear his own voice he either 
shouts or mumbles, and in either case it is difficult to understand him 
until one has become accustomed to his method of production. The 
effort is made to hear one's own voice, with a result that is harsh and 
unpleasing to the listener, who soon tires of trying to carry* on a con- 
versation. Too often the deafened person insists on doing all the talk- 
ing so that he will not be bothered with questions which he can neither 
hear nor understand. With conduction deafness., as distinguished from 
nerve deafness., voices are generally faint, mumbling and indistinct. 

The varieties of speech are as numerous as the sands of the sea. 
Every one possesses the inherent ability to vary the voice in pitch, 
quality and intensity. One can so change one’s voice as to make it 
absolutely unrecognizable when one is out of sight, even by the friends 
who know one best. The voice one happens to claim as one's own is 
the result of a settling down after puberty and it is high, medium 
or low according to individual characteristics. The spoken voice is. 
however, a poor index of virility or effeminacy. One of the most 
masculine men I ever knew had a miserable, high-pitched, disagreeable 
voice, which carried no conviction, chiefly because no one ever listened 
for the thought conveyed by it. The listener was aware only of the 
mechanical effect on his auditory mechanism and not at all, or rarely, 
of the message the speaker was attempting to convey. And the pity 
is that that man need not have gone through life with such a voice. 
It could have been brought down by a skilled teacher to almost anv 
desired level and kept there through paying attention to the quality and 
the method of production. It might never have been beautiful, but it 
could have been made effective. 
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It is not true that a normally hearing and speaking person has no 
idea whatsoever of the kind of voice he has. Every one knows whether 
he speaks in a high or low voice; he ordinarily knows when he shouts 
(save in anger, when one is almost entirely objective) and when he 
speaks in a subdued manner. But in truth persons seldom pay much or 
any attention to their method of speech. They indulge in a badly pro- 
duced, badly modulated voice, which grates and rasps on listeners and 
defeat their social aims without realizing the fact. Elegant speech is 
such a rarity that one is almost shocked when one hears it and is led to 
exclaim, “What a beautiful voice he has !” But all hearing persons, if 
they were as interested as they really ought to be, might well have a 
pleasing speaking voice if only they were willing to “listen in” on them- 
selves and correct obvious faults in production. 

Reading aloud, which is a lost art to most, is one of the best ways 
to observe one’s own way of speaking. In fact, the reader may not under- 
stand a word of the thought being conveyed if he is intent on the manner 
of its conveyance. A year or two ago, I thought it would be a rather 
nice gesture to make a record of Kipling’s “If” and Henry van Dyke’s 
“America for Me” and pass it on to my growing son as a Christmas 
present. When the thing was done and the opening of gifts was in 
order, I proudly brought forth the disks, put them on the playing 
machine and watched for the result. At the end of the first piece, the 
boy turned and said: “Who on earth was that?” Well, the result was 
not flattering ! I suppose that in my great desire to produce a good and 
faithful record I overstepped and made my voice sound quite different 
from its usual style. 

Some preachers, whose noble work in life it is to expound the 
scriptures and induce an audience to think, for a time at least, on higher 
things, have little or no accurate idea of delivery. They stand on tiptoe 
and scream or bawl at their hearers in a way that is little short of 
ludicrous, much as one should like to be kind and tolerant of them. 
They have not been taught, or, at least, they have not learned, how to 
speak effectively. This is true of many sects and divisions of the 
Christian church. In all fairness, however, one may largely absolve 
the clergy of the Church of England, many Catholic priests and the 
rabbis who speak from the radio. Most of them have fine, well modu- 
lated, resonant voices and carry a feeling of reverence and conviction 
to their hearers. The Lord’s Prayer and the Sermon on the Mount 
may well be ruined for a listener by the speech pattern of the ecclesiast, 
who seems well convinced that he is uttering great teachings in a thor- 
oughly legitimate manner. Most voices, let it be said, which are heard 
via the radio are well produced and effective. Somehow the radio has 
a way of weeding out bad voices save when the speaker is strictly on 
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commercial programs. The sustaining programs usually have fine, 
polished and thoroughly Tistenable” voices. 

As for university lecturers, it is a bit startling to find that many 
of them have had no training in speech or hearing whatsoever. They 
are employed on evidences of their intellectuality, usually based on 
written theses or published books, plus sufficient academic “pull.” Many 
of them know little and care less about their manner of delivery. It 

is sufficient to cast their pearls of wisdom in any manner that pleases 

them. If the student can pick them up, very well, but if not it is his 

fault and not the fault of the speaker. But all that is going to be 

changed, and better speech is likely some day to come into its own even 
in the seats of higher learning. 

At Syracuse University the general health examination of entering 
students now includes audiometric measurements and speech tests. The 
student health service and the school of speech have combined in an 
attempt to disclose each student’s actual difficulties in hearing and speech. 
Surprising results are being recorded. For example, one student insisted 
that he was not very deaf. An audiogram showed more than SO per 
cent loss of hearing in each ear ! Another, who complained that he 
had a great deal of difficulty in hearing lecturers and who had been 
undergoing corrective treatment for dyslalia for some three years, was 
found to have a loss of hearing of only 12 per cent in one ear and 15 
per cent in the other! 

Let it be hoped that other universities will imitate the good example 
set by Syracuse. 

Voices convey to a listener something by which he judges men- 
tality and strength or weakness of personality. One may be misjudged 
in a downward direction ; seldom is one rated upward if quite unworthy 
of good opinion. Few succeed in life in mastering men if they have 
voices that grate on the nerves or are otherwise deficient to the listening 
ear. A notable exception to this rule was the first President Roosevelt. 
He was possessed of a shrill, high-sounding, penetrating voice, but 
somehow the message he conveyed was all absorbing, so that no one paid 
much attention to the way in which it was delivered. But then “T. R.” 
was a law unto himself in every other way as well. He set a pace in 
all things which few men in the world, past or present, have been able 
to emulate successfully. 

140 East Fifty-Fourth Street. 



A SIMPLE TREATMENT FOR DEFECTS OF THE 
SINGING AND OF THE SPEAKING VOICE 

WILLIAM MITHOEFER, M.D. 

CINCINNATI 

It is not proposed in the discussion of this subject to describe the 
various methods of treating defects of the singing and of the speaking 
voice employed by the laryngologist, who is devoting much time and 
thought to this branch of his specialty. It is my present purpose to 
discuss a simple method of treatment to be applied not only to defects 
of the singing, but also to defects of the speaking, voice, encountered 
in daily practice. Public speakers, teachers, actors and preachers often 
consult the laryngologist for a defect of the speaking voice, but there 
is also a vast number of patients who misuse the voice and whose defect 
remains unrecognized and improperly treated. I refer to saleswomen, 
persons reading to the blind, persons attending cocktail pax-ties or teas, 
who use their voices in the presence of a loud and constant noise, and 
those who speak loudly to the deaf. These patients may complain of 
vague pains in the neck and of hoarseness caused by mild paresis of the 
internal tensor muscles — in other words, acute vocal fatigue — and are 
often treated for laryngitis instead of for phonasthenia. 

It has struck me forcibly that a singer who has been treated by 
electric phonic compensation for acute phonasthenia in order that he or 
she may be able to fill an allotted engagement is unable, in the majority 
of instances, to receive the same treatment by a laryngologist in another 
city, when on concert tour. There is certainly no good reason for such 
a circumstance, as the treatment is simple and in acute conditions effec- 
tive and should be known by every lai-yngologist. To bring this subject 
to the attention of members of the medical profession is the sole purpose 
of this paper. 

If a singer is physically and mentally fit and if he sings in a manner 
physiologically correct, there need be no concern about the condition 
of the larynx, provided he does not sing to excess. It is perfectly 
apparent, however, that, should there be some systemic derangement, the 
delicate mechanism of the vocal cords becomes easily disturbed. The 
principal systemic causes of vocal fatigue are anemia, pulmonary tuber- 
culosis, heart lesions, chronic toxemia, pregnancy, menstruation and 

Read as part of a Symposium on Voca 1 Defects at the Forty-Fifth Annual 
Meeting of the American Laryngological, Rhinological and Otological Society, 
Inc., Chicago, May 11, 1939. 
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endocrine dysfunction. The last named, in the form of hypothyroidism, 
is a frequent cause and must be given the attention it deserves. 

Local causes, such as chronic laryngitis, singer’s nodules, dilated 
blood vessels of the vocal cords, enlarged lingual tonsils, infected faucial 
tonsils and adenoids, abnormalities of the nose causing obstruction and 
disease of the paranasal sinuses, may be contributing factors. 

The chief cause is usually misuse of the voice. This, according to 
Flatau , 1 may be quantitative or qualitative. The first applies to the use 
of the voice for too long a time and the second to a faulty method. 
Qualitative factors may be summarized as follows: forced fixation of 
the larynx, coup de glotte — i. e., rapid approach of the vocal cords in 
reaching a note — improper use of the lips, tongue and lower jaw, insuffi- 
cient and forced vocalization, improper breathing, lack of relaxation and 
the use of the voice in the presence of an acute infection of the upper 
part of the respiratory tract. 

One of the first symptoms complained of by the patient is a feeling 
of fatigue in and about the larynx. A tired feeling after great exertion 
is not unusual and is not to be looked on as one of the symptoms of 
plionasthenia. The tired feeling which is of concern to the laryngologist 
is the one which occurs earlier, as a rule about fifteen minutes after one 
begins to sing or speak. When pain becomes a prominent symptom, it 
may localize itself in the larynx or in the occipital region and may radiate 
to the shoulders and sternum in some cases. 

Parasthesia is often present and is usually disturbing to the patient. 
The parasthesia is not well localized. It may be in the postnasal space, 
nose or larynx and may occur in the form of pressure, dryness, burning, 
itching or a sensation as though a foreign body were present, or “globus 
hystericus.” 

The objective symptoms are those one hears and sees. When 
intensity is disturbed, the patient cannot sing or speak in a loud tone, 
and the voice is changed in character. A disturbance of extensity means 
that the singer has lost some of the notes or has a tremolo. The most 
frequent symptom is detonation — in other words, the patient sings flat — 
and he is many times not aware of this defect. 

The laryngeal examination may reveal changes in the form and 
disturbances in the movements of the vocal cords. The following 
changes may be seen: singer’s nodules, glandular cysts, irregularity of 
the free edge of the cords, thickening of the interarytenoid space and 
changes in color. Singers do not have a normal color of the cords. 
There is usually a roselike tint, more pronounced after singing, which 
is in reality an occupational hyperemia — in a way a physiologic change. 

1. Flatau, T. S., in Denker, A., and Kahler, O. : Handbuch der Hals-Nasen- 
Olirenheilkunde, Berlin, Julius Springer, 1929, vol. 5, p. 1301. 
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The disturbance of movements of the vocal cords may be twofold ; first, 
there may be a lack of movement, with incomplete closure, and, if the 
paresis is mild, there may be some difficulty in recognizing its presence. 
Second, fortunately rarely, the adductor muscles may be so strong that 
the arytenoids override and asymmetry results. 

It must always be remembered that the larynx is sensitive and that, 
as the adductor and abductor muscles do most of the work, misuse of 
the mechanism will result disastrously. Circulatory and secretory 
disturbances may occur in the larynx, and a catarrhal inflammation of 
the vocal cords, with hypersecretion of mucus, is the result. The catar- 
rhal inflammation is usually confined to the larynx itself, the upper 
respiratory regions being unaffected. On examining the larynx one 
often sees a sticky plug of mucus, hard to dislodge, lying on the vocal 
cord. If phonasthenia has been present for a considerable time, dilata- 
tion of the blood vessels of the vocal cords with thickening of the free 
edges may follow. If there is marked thickening of the cords, paresis 
of the internal tensor muscles may easily be overlooked. 

It is well known that each singing teacher has a distinct method of 
his own, when in reality there is only one method of teaching the art of 
singing and that is the one by which it is done in a physiologically 
correct manner. Furthermore, it happens in many instances that all 
students are instructed in a like manner, which is undoubtedly a mistake, 
since individual attention should be given to the faults of each singer 
and an attempt should be made to correct these faults along physiologic 
lines. One of the details most frequently overlooked — and one which is 
difficult to master — is diaphragmatic breathing with proper control of the 
abdominal muscles. Vocal fatigue will continue to be frequent so long 
as singing teachers continue to use their special method on every pupil, 
fail to individualize instruction for each voice, allow the pupil to sing 
loud in order to overcome the beginning paresis of the vocal cords, 
permit him to sing in the presence of an acute cold and suggest that he 
should practice hours at a time in order to develop and strengthen the 
voice. A voice properly trained may continue to functionate in a 
splendid manner until, as the result of excessive singing or the develop- 
ment of a faulty technic, the first symptoms of phonasthenia, such as 
detonation and a slight tremolo, make their appearance. I am rather 
inclined to the opinion that many voices could be saved if a functional 
examination of the larynx by means of phonic compensation were made 
at stated intervals. If this were done, vocal fatigue would be detected 
in its early stage and, with a few treatments, easily corrected. 

I shall endeavor, in a brief way, to discuss the salient points per- 
taining to the examination of the phonasthenic patient. Indirect 
laryngoscopic examination has its disadvantages, as the parts are dis- 
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turbed when the tongue is protruded. However, fine changes on the 
vocal cords may be more easily 7 recognized by using a magnifying 
laryngeal mirror. The character of the breathing should, if possible, be 
ascertained. To determine the length of expiration, the patient is asked 
to take a deep breath and at the time of exhalation to hum the consonant 
“m.” Many times it will be noticed that a large part of the expiratory 
current of air is rapidly expended. This is a faulty method of breathing 
and shows lack of control of the abdominal muscles and improper 
diaphragmatic action. It is needless to add that if this type of breathing 
is continued for any length of time vocal fatigue will follow. By 7 placing 
a band in the region of the diaphragm and asking the patient to expand 
the band by taking a deep breath and allow for a slow retraction of the 
abdominal muscles while humming the consonant “m,” proper breathing 
is easily taught. This humming exercise is of great benefit also to public 
speakers who are inclined to use a high-pitched voice, thereby 7 elevating 
the larynx, instead of keeping it in a normal position while speaking. 

There are two tests which may be used when a singer's chief com- 
plaint is lack of resonance ; namely 7 , the “ah ee” test of Gutzman 2 and 
the cocaine test. In the “ah ee” test the singer enunciates “ah ee” and 
at the same time opens and closes the anterior nares repeatedly by com- 
pressing them with the fingers. In rhinolalia aperta an increase in the 
nasality occurs, and in rhinolalia clausa there is no difference in the tone 
of the voice. A nasal obstruction may, therefore, be the cause of the 
lack of resonance if no difference in the tone is heard. In using the 
cocaine test, a small quantity of a 2 per cent solution of cocaine is 
sprayed into the nose, and the resonance of the voice is tested by having 
the patient vocalize before and after its use. If the resonance is 
improved, a nasal operation may be indicated. It should be emphasized, 
however, that the removal of a large amount of tissue from a singer’s 
nose may 7 produce a marked change in the voice of a character not 
pleasing to the ear. In many instances, conservative measures for the 
reduction of edema of the inferior turbinate, such as application of 
trichloroacetic acid or electrocoagulation will suffice. 

The question often arises, When should tonsillectomy be performed 
on a singer? The decision is easily reached if it can be shown that 
chronic infection of the tonsils is undermining the general health of the 
singer and that the infection is interfering with proper movements of 
the soft palate. When it has been decided that a singer needs tonsillec- 
tomy, it is well to establish before the operation is undertaken whether 
there is a defect of the singing voice. The tonsillectomy can, therefore, 
not be blamed for a detonation discovered before the operation if it 
persists after healing is complete. The operation itself should be done 


2. Zumsteeg: Ueber Phonasthenie, Arch. f. Laryng. u. Rhin. 24:1, 1910. 
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with the greatest care, so that injury to the soft palate is reduced to a 
minimum. The postoperative period should be rendered as free from 
pain as is possible by making free use of powders containing aceto- 
phenetidin, acetylsalicylic acid and codeine. Intense pain after the opera- 
tion is followed by severe reaction, and the latter, in turn, is productive 
of scarring and retraction of the soft palate, which is undesirable in a 
singer. The patient should not take a prolonged rest after the operation 
but should, instead, begin mild vocal exercises at the end of two weeks, 
vocalizing more each day, so that in a month the full voice may again 
be used. It is known that some patients complain of dryness of the 
throat following tonsillectomy. When this occurs in the singer, it may, 
as shown by Stern, 3 be the result of chronic stage fright, for it is known 
that the mouth and pharynx are dry when one is undergoing a severe 
nervous strain. 

It is easy to understand why detonation is a frequent defect of the 
singing voice when one remembers the delicate structure of the laryngeal 
muscles and the abuse which is imparted to them when their mechanism 
is disturbed by improper singing and speaking. It is unfortunate that 
many times a singer does not know that a flat note is being sung and 
does not realize that there is anything wrong until a distinct break takes 
place. In such cases one is usually dealing with advanced phonasthenia. 
Generally speaking, however, there is a loss of clearness of tone, and 
the experienced singer recognizes it on attempting to vocalize. How 
is the laryngologist to know when false notes are being sung? This is 
done by the use of the chromatic pitch pipe. Beginning with a low note, 
the pitch pipe is blown, and the patient is asked to sing softly 
(pianissimo) the vowel “o,” prefei-ably “Io,” each time a note is emitted 
from the pipe. If possible, the entire chromatic scale is tested, and the 
laryngologist makes note of the following: 

1. Clearness of tone. 

2. False notes. 

3. Break in the voice. 

4. Ability of the patient to hold a given note. 

It is perfectly apparent that the foregoing method of examining the 
singer can readily be used by the laryngologist who has a musical ear. 
The question arises, how is one to proceed if the opposite is true? In 
this instance, the statement of the patient regarding the presence of a 
vocal defect is sufficient reason for proceeding with the treatment of 
the voice. 

It is my intention in discussing treatment of phonasthenia to speak 
only of a simple method, the use of which has been found satisfactory 

3. Stern: Die Tonsillectomie in der Sangerpraxis, Ztsclir. f. Hals-, Nasen- u. 
Ohrenh. 15:193, 1 926. 
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in the majority of instances. I refer to the application of a mild faradic 
current to the exterior of the larynx during singing and speaking. It is 
a known physiologic fact that when a note is sung and a mild faradic 
current is applied to the exterior of the larynx, the pitch will rise. It 
therefore follows that if a singer is singing flat the faradic current will 
compensate the detonation and will cause the pitch to rise and the note 
to be sung in a normal, clear tone. This is termed electric phonic com- 
pensation. The strength of the faradic current should be such that the 
patient barely feels it. There must be no pain or muscular contraction. 
If this occurs, the opposite takes place — the note breaks and phonic 
collapse may result. 

Imhofer 4 rightly emphasized the fact that by the use of electric 
phonic compensation one can determine whether a patient is able to fill 
a singing engagement. If, while one is using electric phonic compensa- 
tion, each note rises in pitch and notes which were sung flat once more 
become normal and clear in tone, the laryngologist need not hesitate to 
advise that the singer keep his or her engagement. In fact, the outcome 
of the functional faradic compensation tests is far more important than 
the appearance of the larynx when a decision is to be reached as to the 
advisability of allowing a singer to perform. It is obvious that the 
exception to this rule is the presence of acute laryngitis. 

In applying the treatment, the laryngeal electrode, moistened with 
saline solution, is placed on the neck about a centimeter from the thyroid 
cartilage. Beginning with a lew note of the scale, the tone is given by 
the pitch pipe, and the singer sings the note in pianissimo by using the 
word “lo.” The faradic current is not applied until the patient has begun 
to sing and is continued so long as the note is being held. Four or five 
applications of the faradic current are usually made to each note before 
proceeding with the next note higher in the scale. It is self evident that 
if a tone rises on application of the electric current further stimulation 
on that note is unnecessary. Detonation usually occurs — especially in 
sopranos — at D and E of the middle register, and in cases of acute vocal 
fatigue is readily compensated. By having the patient vocalize before 
and after the treatment, the effectiveness of phonic compensation may 
easily be determined. When treatment for vocal fatigue is used on 
patients who are not singers, the faradic current is applied while the 
patient is speaking, care being taken that proper breathing and tonal 
placement are being used. 

It is often suggested to singers who have a defect of the voice that 
they take a prolonged rest. This is good advice if singer’s nodules are 
the cause of the trouble, as nodules have been known to disappear 

4. Imhofer, It. : Die Ermudung der Stimme (Phonasthenie), Wurzburg, Curt 
Kabitzsch, 1913, p. 83. 
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after three or four months’ rest of the voice. With phonasthenia, how- 
ever, it is advisable to have the patient continue singing in a milder 
degree, if possible, and to institute treatment by means of phonic com- 
pensation. The presence of a plug of mucus may necessitate irrigation 
of the larynx with a physiologic solution of sodium chloride or, better 
still, with the following solution : 


Alcohol 30.0 

Oil of peppermint 3.0 

Distilled water 150.0 


Filter. 

It is worth mentioning, however, that local treatment alone, without 
phonic compensation, is usually of no avail against catarrhal affections 
of the larynx resulting from misuse of the voice. 

It is not within the scope of this paper to describe other methods of 
phonic compensation. It was my desire to explain a simple method, one 
which requires no special training in the treatment of vocal defects and 
one which can readily be used. When once understood, this method of 
treatment of defects of the voice in singers, public speakers and other 
patients becomes simple and practical, and because of its simplicity it 
should be a routine measure of every laryngologist. 


703 Carew Tower. 



THE VOICE AFTER DIRECT LARYNGOSCOPIC 
OPERATIONS, LARYNGOFISSURE AND 
LARYNGECTOMY 

CHEVALIER L. JACKSON, M.D. 

PHILADELPHIA 

Voice is the chief consideration in the treatment of most benign 
laryngeal conditions. In malignant conditions voice must obviously be 
relegated to second place, because the first and most urgent indication 
is to cure the cancer. It is necessary to explain this to the patient and 
his family, so that they may readjust their attitude and accept whatever 
vocal impairment may be entailed in the procedure required to obtain 
the proper prospect of cure. However, the fact remains that one of the 
things that the patient is most anxious to know before consenting to the 
necessary operation is whether he will lose his voice. Many people 
believe that removal of the rmcal cords will make it impossible for them 
to talk, and the majority of those to whom total laryngectomy is advised 
are skeptical when assured that they will soon learn a new way of talking 
after the larynx is removed. It is explained that voice is relatively 
unimportant as compared with the cure of the cancer, which is inevitably 
fatal if untreated, but it is comforting to the patient and conducive to 
his fit condition for operation, as well as a consolation to his family, to 
know that he will not be doomed to use sign language or a pad and 
pencil the rest of his life to express himself. 

It seemed to me that it would be interesting and helpful to conduct 
a special follow-up on patients who have had the various laryngeal 
operations, by sending out questionnaires regarding postoperative vocal 
development. Of the first group of patients, those to whom direct 
laryngoscopic treatment was given, only one small series was questioned, 
patients for whom nodules of the vocal cords (“singers’ nodes”) had 
been removed. Of the second, those who had had more radical opera- 
tions, for the extirpation of cancer, all living patients operated on since 
1929 were sent questionnaires. Replies were received from 51 patients 
who had had one or both cords removed by laryngofissure and from 
30 patients on whom total laryngectomy had been performed. 

From Temple University Hospital. 

Read as part of a Symposium on Vocal Defects at the Forty-Fifth Annual 
Meeting of the American Laryngological, Rhinological and Otological Society, Inc., 
■Chicago, May 11, 1939. 
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THE VOICE AFTER REMOVAL OF NODULES OF THE VOCAL CORDS 

Direct laryngoscopic procedures 1 are done for the treatment of 
papilloma, organizing hematoma (benign tumor of inflammatory origin), 
polypoid corditis, eversion of the ventricles, nodules of the vocal cords 
and many other conditions, but only the group treated for nodules of 
the vocal cords was chosen for questioning. This group was chosen for 
two reasons : first, because it was relatively small and, second, because 
there has been some difference of opinion as to whether such nodules 
should be removed and as to the permanence of the result obtainable 
by removal. 

After the removal of papillomas or other benign true tumors, unless 
the underlying normal tissues have been damaged by the present or some 
past procedure, by secondary inflammation or by excessive strain, the 
voice will be restored. One interesting observation that I made recently 
in a case of chronic papilloma in an adult might be mentioned here. 
Whenever the papilloma recurred slightly a tendency to phonate with 
the ventricular bands was noted ; the bands appeared to attempt to 
reenforce the true cords, but the result was not satisfactory. Removal 
of even a small amount of papillomatous tissue from the margin of the 
true cords was sufficient to restore normal cordal function and a good 
tone of voice. The patient is a lawyer, and his voice is important to 
him. The phonation with the ventricular bands would probably be 
classified as “vicarious” in this case, though the mechanism came into 
play so readily that it might be considered “usurpative.” 2 

The removal of “organizing hematomas” should be followed by 
perfect restoration of voice unless chronic laryngitis is associated or 
the normal tissues are damaged by unskilled use of the forceps. My 
colleagues and I have always advised scalping off benign tumors super- 
ficially without making any attempt to deal radically with the base. We 
prefer to leave the cordal margin slightly convex rather than concave. 
Not infrequently it is best to remove the tumor in two or three stages, 
but in the majority of cases it can all be removed at one. 

In polypoid corditis and eversion of the ventricles, an amazing 
improvement in voice can be obtained by carefully scalping off the excess 
tissue, first from one side and later from the other side of the larynx, 
but it is always worthwhile to prescribe for patients with these con- 

1. Jackson, C., and Jackson, C. L. : The Larynx and Jts- Diseases, Philadelphia, 
W. B. Saunders Company, 1937; Cancer of the Larynx, J. A. M. A. 111:1986 
(Nov. 26) 1938. Jackson, C. L. : The Indications for Direct Laryngoscopy, Tr. 
Am. Laryng., Rhin. & Otol. Soc., 1939, to be published; Ann. Otoh, Rhin. & 
Laryng., 1939, to be published. 

2. Jackson, C., and Jackson, C. L. : Dysphonia Plicae Ventricularis : Phona- 
tion with the Ventricular Bands, Arch. Otolaryng. 21:157 (Feb.) 1935. 
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ditions a preoperative period of about the same, or somewhat longer , 
duration, during which they should observe the greatest moderation in 
talking, smoking and drinking. 

As already stated, there is some difference of opinion as to whether 
or not true nodules of the vocal cords should be removed, but if has 
been my experience that they rarely disappear spontaneously, whereas 
their removal by direct larvngoscopic procedure gives excellent vocal 
results and they do not, as a rule, recur. However, Ridpath 3 4 5 6 was 
probably correct in saying that if the nodules are not too well estab- 
lished they may disappear, provided faulty voice placement is corrected. 
Voorhees i stated the indications for treatment accurately in his book 
on "Hygiene of the Voice.” Others who have discussed the subject are 
Imhofer, 0 Sokolowsky G and Prevot. 7 

Questionnaires were sent to a series of patients who had had nodules 
of the vocal cords removed, and at the present time 13 have replied. All 
but 2 of these stated that their voices were "good”; the other 2. said 
“fair.” These patients had been hoarse for periods varying from three 
months to twelve years prior to operation. For the 10 patients who had 
been hoarse for a year or more, the average duration of hoarseness was 
over four years. 

Despite the good results obtained in this series, I am inclined not to 
advise immediate removal of the nodule in the case of an operatic singer. 
I believe that in such persons a trial of vocal rest for two months, fol- 
lowed by gradual resumption of singing, is indicated, care being taken 
when singing is resumed to improve the voice placement and the manner 
of singing, in cooperation with the singing teacher. If the nodule 
persists after this program has been carried out removal may be again 
considered. 

THE VOICE AFTER LARYNGOFISSURE 

Patients who have had one or both true cords removed by laryngo- 
fissure practically always develop a useful voice, but its quality, pitch 
and carrying power vary greatly. Cicatricial "adventitious” cords 
develop in most cases, and in the patients with good voices, generally 
either one good cord remains, and a good "adventitious” cord has devel- 

3. Ridpath, R. F. : Voice Production, with Suggestions for Treating Hoarse- 
ness and Loss of Voice in Singers, Atlantic M. J. 26:831 (Sept.) 1923. 

4. Voorhees, I. W. : Hygiene of the Voice, New York, The Macmillan 
Company, 1923. 

5. Imhofer, R.: Ueber Sangerknotchen, Ztschr. f. Laryng., Rhin., Otol. 12 : 
79, 1923. 

6. Sokolowsky: Sangerknotchen und Stimmstorung, Ztschr. f. Hals-, Nasen- 
u. Ohrenh. 12:246, 1925. 

7. Prevot, M. : Le nodule vocal chez le chanteur, J. de med. de Lyon 7:411, 
1926. 
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oped, with which it can approximate and vibrate, or two good “adven- 
titious''' cords have formed to replace two cords that have been removed. 
Another mechanism by which a good voice can be produced is phonation 
with the ventricular bands, 2 which is to be regarded as undesirable when 
it is “usurpative” but which may afford an excellent and efficient sub- 
stitute for phonation with the true cords when one or both cords have 
been removed. One of the factors that is of importance in determining 
the character of the voice is the degree of motility, and this in turn 
generally depends in some measure on how much of the arytenoid was 
removed and how severe the inflammatory reaction was in the crico- 
arytenoid joint. The presence of a granuloma may interfere seriously 
with the production of a good tone, and such tissue should be removed 
by direct laryngoscopic procedure if it does not shrink and disappear 
in a month or two after operation. Sometimes several removals are 
necessary. In still other cases the voice is impaired by a cicatricial web 
across the anterior commissure. 

Of 51 patients submitted to laryngoftssure in the past ten years who 
have answered the questionnaire at the present time, 43 replied in the 
affirmative to the question “Have you developed a useful voice since 
your operation?' - ' To the question "Is you voice good, fair or poor?” 
8 replied “good,” 37 “fair” and 6 “poor.” Persons with a great variety of 
occupations were included in the series : physicians, lawyers, bankers, 
salesmen, teachers, editors, machinists, clerks, electricians, merchants, 
farmers, business executives and housewives. Thirty-seven of the 
patients stated that they had been abie to resume the same work that 
they had done prior to operation. Forty-three were able to use the 
telephone, and 10 stated that they were able to address groups of people, 
some of them qualifying the statement with the word “small.” Sixteen 
patients could sing before operation, but only 3 asserted that they could 
do any singing since laryngoftssure. 

I am now at work on a follow-up study of the postoperative appear- 
ances in the entire series, with a view to determining, if possible, what 
elements are participating in the voice developed in each particular case. 

SPEECH AFTER LARYXGECTOMY 

The patient who has had his larynx removed or is about to have it 
removed is apt to be depressed at the thought that he may never be able 
to talk again, but he will be cheered at once if one explains to him that 
the larynx is only one part of the speech mechanism, that it provides 
a column of air (coming up from the lungs) and a pair of vibrators 
(the vocal cords) but that it is the “molds of speech” (such as the 
tongue, lips, cheeks and palate) which form the words. Then one 
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Table 3.— The Voice After Laryngectomy 
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ARCHIVES OF OTOLARYNGOLOGY 


explains that it will be necessary for him to learn to collect air in his 
hypopharynx, esophagus and stomach to replace the air column from the 
lungs and to produce tone by means of vicarious cords formed in 
the hypopharynx or pharynx. He will probably be skeptical about this, 
but one can assure him that experience has shown how to help patients 
get the knack of this sort of speech and that his course of voice lessons 
will be begun as soon after the operation as healing permits. I believe 
that the material presented in the tables published herewith will 
afford considerable help in reassuring patients about to have laryngec- 
tomy done. Schall 8 has published two excellent papers on the subject. 
He stated, “The laryngectomized patient is not a social outcast, nor in 
most cases is he an economic burden.” He has found that such patients 
constitute “a most optimistic, cheerful group, neither objects of curiosity 
nor, in most cases, recipients of charity.” 

These views regarding the social and economic rehabilitation of the 
laryngectomized patient are fully supported by the replies to the ques- 
tionnaire which was sent out in this study. At the present time I 
have had replies from 30 patients operated on during the ten years, and 
of these 18 replied “Yes” to the question “Have you learned to speak 
without your larynx ?” Five stated that they could whisper ; only 6 said 
flatly “No.” One of the most interesting things noted in the replies 
to the questionnaires was the fact that in reply to the question “Is your 
voice good, fair or poor?” 50 per cent of the laryngectomized patients 
replied “good,” while only a little over 10 per cent of the patients 
submitted to laryngofissure replied “good,” most of them saying “fair.” 
The patients who had laryngectomy, classified as to occupation, were : 
salesmen, merchants, carpenters, army officers, physicians, laborers, steam 
fitters, molder, housewives, locomotive engineer, wood carver, magistrate, 
executive, printer, tailor, hotel proprietor, waiter, gate tender and milk- 
man. Seventeen of these patients have been able to resume the same 
work, wholly or partially. Among the questions asked the laryngec- 
tomized patients was whether or not they had tried to use an artificial 
larynx and whether it had proved satisfactory. Only 8 had tried it, and 
only 2 found it satisfactory — 1 other said “fairly so” and still another 
“yes and no.” 

Morrison 9 deserves a great deal of credit for the work he has done 
in advocating a definite course of vocal instruction for laryngectomized 
patients. Some do not require lessons, but others make little progress 

8. Schall, L. A. : (a) Psychology of Laryngectomized Patients, Arch. Oto- 

laryng. 28:581 (Oct.) 1938; (6) Laryngectomy, Pennsylvania M. J. 41:261 (Jan.) 
1938. 

9. Morrison, W. W.: The Production of Voice and Speech Following Total 
Laryngectomy, Arch. Otolarvng. 14:413 (Oct.) 1931. 
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or develop hopelessly bad habits if they are not systematically taught. 
I first became interested in the subject when a patient from the clinic 
with which I am associated, who had considerable difficulty in learning 
to talk even after he had thoroughly grasped the fundamental principles 
of buccoesophageal speech, consulted Dr. Morrison, undertook a course 
of lessons with him and at once began to improve. Since then it 
has been the practice to have the patient begin voice lessons in each 
case as soon as the condition of the wound permits, and Dr. N. M. 
Levin, a member of the staff of the clinic, who has been particularly 
entrusted with this work, has been obtaining excellent results. I plan 
now to communicate with all those who have stated in their reply to the 
questionnaire that they have not been able to develop a satisfactory voice, 
requesting that they come in for instruction. 

It is planned also to examine the entire series of patients with a view 
to determining what anatomic factors, if any, influence the voice. 1 
have seen in some cases a “pseudoglottis,” resembling the true glottis 
to a remarkable extent, while in other patients, having an equally good 
voice, it is difficult to ascertain what the vibrating structures are. There 
has been some question as to the advisability of leaving the epiglottis, 
with the idea that it might aid in the development of a voice. Personally 
I think this an unwise practice, because of the danger of incompleteness 
of removal of the tumor. As a matter of fact, I doubt the essential value 
of the epiglottis as a vibrator, because I have observed equally good 
voices in patients from whom the epiglottis had been removed. 

With regard to the artificial larynx, I believe it is a mistake to have 
the patient try it before he has had a chance to develop a buccoesophageal 
voice. I believe its use should be reserved for those who are not able, 
after a fair trial, to develop this more natural “pseudovoice.” 

CONCLUSION 

1. After direct laryngoscopic operations for the removal of benign 
tumors, the voice should, except in special cases, be restored to normal 
clarity. 

2. Nodules of the vocal cords should be carefully removed by direct 
laryngoscopic procedure (or by indirect laryngoscopic procedure if 
preferred) ; however, in cases of professional singers it is perhaps best 
to try first a period of vocal rest and special exercises. 

3. While voice is of secondary importance in procedures undertaken 
for the eradication of a malignant tumor, the reply to a questionnaii e 
sent out to a series of patients who had had laryngofissure or laryngec- 
tomy for cancer of the larynx showed that the majority had been able 
to develop useful voices and to resume their original occupations. 
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4. The majority of the patients who had developed a voice after 
laryngectomy considered it “good,” while the majority of patients who 
had had laryngofissure considered their voices only “fair.” 

5. While many patients acquire spontaneously the knack of bucco- 
esophageal speech, it is best to give laryngectomized patients a systematic 
course of voice lessons, as advocated by Morrison, just as soon as the 
wound is healed. 

6. The artificial larynx should not be tried until after the patient 
has made some effort to develop a voice without it. 

DISCUSSION ON PAPERS IN SYMPOSIUM ON 
VOCAL DEFECTS 

Dr. Walter H. Theobald, Chicago: I am wondering, in connection with 
the effect of faradic current applied to the neck, if Dr. Mithoefer knows that in 
an experiment at the Research Hospital by Dr. Fischmann and myself in no 
instance, in dogs or in man, were we able to record any change in the vocal cord 
whatsoever when faradic stimulation was given on the outside to any of the 
nuchal muscles. 

I wonder if the effect is not, after all, psychic. It is known that when a 
person chins himself, pulling himself up by a handle bar, and uses the voice, it is 
promptly elevated. 

I had hoped that Dr. Mithoefer would touch on the subject of a posterior chink 
in the cord that is lax and bowed. I should like to report to him that I have 
observed 6 cases now in which a posterior chink was present and weakness in the 
voice resulted from it and the escaping air. I found the 6 patients to have a low 
metabolic rate, varying from — 16 to - — 26 per cent, and in each case by merely 
treating the patient with thyroid the posterior chink was closed. 

Dr. Austin A. Hayden, Chicago: The large class of persons, it seems to 
me, that need vocal training or, at least, vocal improvement are generally not 
handled by the specialists in vocal improvement. They are the persons that do 
not hear well and that have lost some of the normality of their voices because 
they cannot hear themselves talk with perception of all the tones and therefore 
cannot control their voices satisfactorily to themselves and to the persons that 
hear them. 

This is, of course, an ever present problem with any one who has much to do 
with hard of hearing persons. 

Dr. Burt R. Shurly, Detroit: The work in the public school system in Detroit 
has been developed in a marvelous way. One of the first of the departments teach- 
ing tones to those with defects in speech was established, with the school for the 
deaf and the department of speech defect working harmoniously in cooperation and 
in consultation and then carrying on in the school system an extensive test for 
loss of hearing among the school children. The 12,500 children examined showed 
a 4.8 per cent loss of hearing. 

Now, if such patients are to be reached it must certainly be in the early years 
of life. I feel that a widespread general examination for defects of hearing 
through the great school systems of the country would bring to the otologist many 
patients with such defects in the earlier years of life, during which there is some 
hope of doing something for them. The difficulties that arise after the troubles have 
continued for some time are well known. 

Dr. Louis H. Clerf, Philadelphia: I should like to ask Dr. Mithoefer if this 
faradic current therapy would be useful for disorders due to the excessive use of 
the larynx. Does he use the faradic current in the treatment of such disorders? 

Dr. Harold I. Lillie, Rochester, Minn. : In many cases the vocal fatigue 
Dr. Mithoefer has talked about, as he has suggested, is from the wrong use of 
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the voice. There are certain persons who need to do considerable public speaking 
and try to force their voices be_vond their natural capacity, and they get no 
relaxation. There is tension. If they would lower their voices, they would get 
complete relaxation, and their voices would earn- miles. 

Dr. James S. Greexe, Xew York : In New York there is a League for the 
Hard of Hearing. I thought it would be a good idea to let the league take care 
of the persons who do not hear well. Therefore, Dr. Hayden will have to talk 
to Dr. Voorhees about the hard of hearing persons. Dr. Theobald wanted to know 
about treatment. It is rather difficult to tell what my colleagues and I do, but 
I have invited Dr. Theobald to come to New York to our clinic. I extend this 
invitation to any member here. \Ye have no secrets. We are only too glad to 
show and tell what we do. 

Dr. Irving Wilson Voorhees, New York: Mucous nodules can be cured 
by rest and by vocal exercise, but about fibrous nodules I am doubtful, although 
occasionally I find a singing teacher who says he can cure any patient with vocal 
nodules through exercises and once in a while a physician believes that that is 
true. My own feeling is that it is about as difficult to sing a nodule off a vocal 
cord as it is to walk a corn off a toe. 

Dr. William Mithoefer, Cincinnati : I can’t conceive of a psychic element 
in the treatment of phonasthenia with electrophonic compensation, because physi- 
ologically it is known that the note rises when the application is made. The 
posterior chink in the vocal cord of a hypothyroid patient probably is there because 
of mild infiltration. I am a great believer in giving a systemic treatment, if 
necessary, to singers, and if the\ r do not improve after several treatments, I do 
not depend on the basal metabolic rate but depend on the afternoon temperature, 
between 4 and 6. If it is subnormal, especially if it is recorded for a week, 
I always advise thyroid medication, beginning with a small dose and increasing 
slowly until the afternoon temperature is normal or the pulse rate rises to 95. 

Dr. James S. Greene, New York: It seems to me that Dr. Mithoefer does 
not fully realize, at least the way I see it, the interrelation between the psychic 
and the somatic, in other words, the “physiologizing” of the emotions. 

The mere fact that the physician applies his little instrument is enough stimulus 
to change the patient psychically. I have seen that again and again. Dr. Voorhees 
will bear me out that on Friday or Saturday he talked to a patient who came to 
my clinic from Minneapolis. The patient had great difficulty with his speech, 
and he had had colitis for five years. He came to the clinic, and the only thing 
I asked him to do was to stop all treatment for his colitis while he was taking 
the speech treatment. Saturday he went home. He is speaking beautifully, and 
his colitis is absolutely cured, which indicates the “physiologizing” of the emotions. 

The physician deals with temperamental persons, subject to elation and depres- 
sion, so much so that I have taken it on myself in recent years not to call the 
condition phonasthenia any more. I have changed the name. I call it psycho- 
phonasthenia. The most important phase in such cases is the psychic. 



DEFECTIVE SPEECH IN RELATION TO 
DEFECTIVE HEARING 


MAX A. GOLDSTEIN, M.D. 

ST. LOUIS 

Perfect speech is dependent on perfect hearing, correct voice produc- 
tion, understanding of pitch, volume and rhythm control and careful 
articulation. 

It is a reasonable and logical observation that defective speech is 
often the result of imperfect hearing. Speech in its essence and per- 
formance is but an imitation of the sounds of the human voice as 
heard. 

Defective hearing may be the main factor in many cases of speech 
defects, notwithstanding good voice and careful articulation. A lack 
of physical appreciation of pitch, volume and rhythm, due to defective 
hearing, may counteract all favorable elements in the production of 
perfect speech. 

Speech is the most constant and universal instrument of exchange 
in the social contacts of man with man ; it is the one fundamental act 
that distinguishes the human being from brute creation; it is a vital 
element of social intercourse ; it is the most useful and frequent form of 
expression of thought; it is the principal factor in advancement and 
success; it is the keystone of emancipation from many handicaps. 

There are so many details to be considered in the discussion of 
speech and its defects that only a few features may be touched on in 
this short survey. 

Voice is sound originated in the larynx and may be produced by any 
animal possessing that organ. 

Speech is voice modified in the cavity of the mouth by changes in 
the size and shape of this cavity, controlled by the mechanism of articula- 
tion, comprising the tongue, teeth, lips, velum and mandible. 

As speech is dependent on normal hearing for its perfect production, 
the model of speech must be perfect. If the model is imperfect and the 
hearing imperfect, the resultant speech will be imperfect. 

There is an interesting story or legend ascribed to the Chinese: 
Some centuries ago a mandarin ordered a normal-hearing young child, 
before speech had been established, to be placed under the supervision 
of mute attendants on a deserted island. According to the story, this 

Read at the Sixty-First Annual Congress of the American Laryngological 
Association, Rye, N. Y., May 24, 1939. 
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child grew up and throughout adolescence, notwithstanding his normal 
hearing, was unable to speak. 

Among disorders of speech of childhood, the outstanding and most 
frequently to be considered etiologically associated with defective hear- 
ing is dyslalia, also known as oral inactivity, or, more commonly, as 
“baby talk.” Dyslalia is defined as “Impairment of utterance with 
functional abnormality of the external speech organs” and includes a 
great variety of articulatory defects. 

In the examination of many patients the origin of such defects can be 
ti-aced to imperfectly heard speech patterns or imitation of fond mothers 
and relatives who coo and distort their own speech for the child’s and 
their own amusement, little realizing that they are setting an example 
and offering every possible opportunity for the development of this 
prevalent speech defect. In addition to this, it may be observed in 
passing that the parents of such a child frequently consult a pediatrician 
about the prospects of correcting this defect, only to be told by him, 
“Don’t worry, Mrs. Smith, 3mm* child will outgrow it.” 

The second chapter in the program of dyslalia (baby talk) is fre- 
quently ushered in by the appearance of acute stammering. 

Speech correctionists refer constantly to dyslalia as a frequent fore- 
runner of stammering. 

Another but less common etiologic factor in speech defects is word 
deafness, a central disturbance of the auditory center in the cortex, in 
which sounds are heard but convey no meaning to the child. 

In describing the speech centers the Wernicke center is referred to 
as the speech-hearing center and the Broca center as the speech- 
producing center. In word deafness, therefore, the Wernicke center 
may be delayed in development, or its relation to the Broca center by 
association fibers may be impaired. 

In young children both dyslalia and word deafness are thoroughly 
amenable to correction in the hands of expert speech correctionists. 

In the later nomenclature, the congenital^ deaf child has been con- 
stantly referred to as the “deaf-mute.” This has been a general and 
all-inclusive term that has been applied throughout the ages to persons 
with almost every form of deafness, congenital or acquired, in which 
the social and economic helplessness of the affected person has been 
complicated by inability to speak. Even in the present era of better 
understanding and oral training for«the deaf, the term “deaf -mutism” is 
still applied more or less indiscriminately. 

Congenital deafness of the profound type (with no residuum of 
hearing) and congenital mutism rarely occur simultaneously. It has 
been my experience that congenital mutism per se is extremely rare. 

With the advent of methods of oral instruction by which the young 
congenitally deaf subject can be taught the mechanics of rhythm, pitch. 
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accent, volume and quality of speech by the application of sight and 
touch as a substitute for the lost sense of hearing, the claim is now 
justifiable that every congenitally deaf child has the potentiality of 
speech. All that is required is the opportunity for such instruction 
under the guidance of specially and properly qualified teachers. 

Another defect in speech which accounts for a large class of physically 
handicapped children is stammering and stuttering. Psychology and 
pedagogy have emphasized the significance of heredity and environ- 
ment as causal factors in these speech defects. The clinical and otolaryn- 
gologic examinations that are a routine in speech clinics devoted to the 
correction of stammering in children demonstrate that sizable numbers 
of such children have substantial mechanical defects in the nasal or the 
oral cavity. Even in this rabid age of indiscriminate tonsillectomy one 
finds surprisingly large numbers of patients in such clinics with enor- 
mously hypertrophied faucial tonsils and adenoids, in addition to those 
with nasal obstruction due to marked septal deflection, turbinal occlusion 
or chronic sinusitis. 

It is unnecessary to discuss before the American Laryngological 
Association the physical obstructions to which such pathologic condi- 
tions may lead as far as hearing is concerned. It is the practice to 
include in a complete clinical inspection an individual audiogram and 
both Weber and Rinne tests with the tuning forks. The results show 
corroborative evidence of defective hearing in varying degrees, often 
incapacitating the pupil for acceptable scholarship in the normal 
classroom. 

Even when the tonsils and adenoids have been expertly removed 
there may be recurrent lymphoid tissue in both the posterior and the 
lateral part of the nasopharynx, interfering with the normal functions of 
the eustachian tube and sometimes even affecting the labyrinth by low 
grade toxic absorption. 

The care of the child with such a condition may be classified dis- 
tinctly as preventive medicine, and in connection with this thought I offer 
the observation that many of the group surveys of school children have 
been substantial factors in establishing deafness as a cause of speech 
defects. The survey, however, cannot be considered complete without the 
follow-up. 

To cite one of many cases in question: In the course of an indi- 
vidual clinical examination a child is found who reveals hypertrophied 
or diseased tonsils, recurrent adenoids or nasal obstruction of a char- 
acter that leads the otolaryngologist to conclude that the hearing or 
even the general health of the child warrants surgical intervention. 
Recommendation is made to the parent through the school physician or 
school nurse that the child should be taken to a laryngologist or visit a 
laryngologic clinic for such operative service. The unfortunate hitch 
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in this procedure is the objection of the parent, either through ignorance 
or through aversion to operation. It has been frequently reported by 
the school nurse or school physician that the parent is adamant to 
these suggestions. There is no law of school, municipality or state 
that can compel a parent to accept such advice, and the parent is thus 
placed in the unenviable position of acting as an obstructive influence 
to the health and future of his own child. 

Much educational stimulus may be given by the laryngologist con- 
cerned with the welfare of the school child by appearing before mothers’ 
groups and parent-teacher associations and explaining the significance 
and importance of these problems. 

Another practical observation to be cited in connection with defective 
speech in its relation to defective hearing is the case of the deafened 
adult whose speech quality, articulation, pitch and volume suffer mate- 
rially when his hearing becomes so defective that he is unable to hear 
his own voice distinctly and is therefore unable to make the necessary 
correction of these various speech deficiencies. 

Surveys that have been instituted in school systems throughout the 
nation, stimulated and developed by otolaryngologists, have had many 
important and far-reaching results and have awakened the larger com- 
munities to the significant fact that over 3,000,000 of the 50,000,000 
pupils enrolled in the public school systems of the United States of 
America have imperfect hearing and 4,000,000 demonstrate some defect 
in speech. These defects range from slight to serious handicaps. When 
as many as 14 per cent of the future citizens of a vast nation show 
defects in speech or hearing, a large percentage of which can be definitely 
and permanently corrected, it becomes not only a question in which oto- 
laryngologists and physicians are concerned but also one in the careful 
study of which every vital agency of the nation must be interested. 

It is a frequent observation that Americans have inherited the 
English language as one of their most splendid assets from the English 
people and an equally frequent and justifiable criticism that they have dis- 
torted and often destroyed this asset by the introduction of slang, 
vernacular and slovenly speech. 

If more care and attention were given to the development of oral 
English for the benefit of the rising generation. I venture the thought 
that some of the less potent cultural elements that have been injected 
into the school curriculum could well be dispensed with. 

I think enough has been said in this brief paper to justify the con- 
clusion that the problem here considered is vital and that it is distinctly 
the province of the laryngologist to clarify the attitude of the parent, 
to emphasize proper surgical treatment in the individual case and to 
create a better understanding of the principles of preventive medicine. 


4574 West Papin Street. 
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DISCUSSION 

Dr. George B. Wood, Philadelphia : I have heard of two children of early- 
age who were deserted by their parents and allowed to run wild. They developed 
a language sufficient for communication with each other. 

Dr. Gordon Berry, Worcester, Mass.: There is one brief thought that I 
might contribute in connection with Dr. Goldstein’s statement that some children 
who needed surgical procedure could not have it done because the parents would 
not permit. The legal phases come in there. If the help of a probate judge is 
secured and the condition is one of real emergency, the purpose can be 
accomplished. 

Dr. Burt R. Shuri/y, Detroit : The relation of speech to hearing suggests 
one of the great works that are being done in Detroit. The school system estab- 
lished one of the first speech correction departments in the United States. It has 
been remarkably successful and is becoming more and more full}' appreciated by 
parents. 

A resolution was introduced at a meeting of the American Medical Associa- 
tion asking for the encouragement and support of the medical profession in the 
endeavor to test children for defective hearing. In the last 12,500 tests performed 
by representatives of the board of education and the board of health of the 
city of Detroit 4.8 per cent of the subjects were found to have defective hearing. 

As the relation of the nose and throat to many defects of speech and hearing 
is so important from the standpoint of laryngologists I would make a plea for a 
nationwide testing of school children. Dr. Goldstein has brought out that three 
million children are handicapped by such defects. The work is necessary if these 
physically handicapped children are to be educated. It is a great expense to a 
board of education to look after children who cannot see properly, are not prop- 
erly fitted with glasses, cannot hear or have tonsils and adenoids that should be 
removed. 

I believe that the rise and fall of popular opinion shows a need for a little 
reeducation, because the pendulum swings, as interest in many other ideas swings 
in America. Those who are interested in the administration of boards of educa- 
tion feel keenly that the backing of the medical profession is needed to give parents 
a better idea of the importance of the physical handicaps of children. 

It is necessary only to speak of some of the education against operation to 
make me feel that all laryngologists should get together again and develop the 
care of the handicapped child that their specialty is concerned with. 

Recent reports by Dr. Crowe and his associates show that definite loss of 
acuity of hearing for the higher frequencies (i. e., 4096 and 8192 double vibrations) 
often occurs in young children as the first indication of a conductive impairment of 
hearing due to obstructive lymphoid hyperplasia in and about the eustachian tubes. 
This is contrary to traditional teaching. In view of these findings it seems important 
to consider a revision and refinement of the technic for the early detection of 
deficiencies in hearing in children. 

In many communities the 4-A or 4-B Western Electric phonograph audiometer 
or its equivalent has been extensively used to disclose deficiencies in hearing in 
school children by a screening process covering all pupils old enough to write 
dictated numbers. In two states, New York and Pennsylvania, its use is mandatory. 
It has recently been found by G. Oscar Russell, Ph.D., of the University of Ohio, 
at Columbus, Ohio, and by others that this test does not disclose deficiencies of 
hearing for the higher tones. 
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I would suggest, therefore, that the younger groups of school children be 
individually tested with a simple, accurate, quickly operated, pure tone, or pitch 
range, audiometer, such as has lately been made available at a low price. A pre- 
liminary trial by this method in the public schools of Minneapolis has disclosed a 
surprising number of children in the lower grades, not revealed by the usual tests, 
who have losses of hearing for the higher frequencies and who should have otologic 
scrutiny. 

Yesterday in its business meeting the American Otological Society, following 
the example of the Section on Laryngology, Otology and Rhinology of the 
American Medical Association and other organizations, adopted a resolution to 
encourage and promote the granting of funds by foundations and appropriate 
agencies to make possible surveys, especially in rural areas, for the discovery of 
children who have or are threatened with defects in vision, hearing or speech and, 
in the case of the underprivileged and indigent, to provide corrective treatment 
through the cooperation and leadership of qualified physicians who are members 
of national, state and local medical societies. 

I respectfully urge that because of the laryngologist’s broad interest in the inter- 
relation of speech and hearing, so ably brought out by Dr. Goldstein, a similar 
resolution should be adopted at the business meeting of the American Larymgological 
Association. 

Dr. William E. Grove, Milwaukee: Mr. Chairman, Dr. Goldstein spoke of 
the prevalence of enormously enlarged tonsils and adenoids in connection with 
the problem he discussed. Now that tonsillectomy and adenoidectomy in most 
parts of the country are performed not by otologists, rhinologists and laryngologists 
but by general practitioners and surgeons, poor operative work is being done. The 
tonsils are still pulled out with some success, although one sees all sorts of injuries 
to the pillars, the soft palate and other structures and many times the soft palate 
and the pilars are removed and the tonsils are left in. 

To my mind, the most poorly performed operation in the field of laryngology 
is adenoidectomy. I am sorry to say that my statement includes some of the 
operations performed by laryngologists and certainly all of those performed by 
general practitioners who attempt to take the enlarged adenoid tissue out. I 
think a great deal of education in the proper performance of adenoidectomy 
should emanate from otolaryngologists. 

Dr. William B. Chamberlin, Cleveland: I merely wish to emphasize the 
thought that Dr. Shurly has expressed in regard to the universal examination 
of school children. 

Dr. Thomas E. Carmody, Denver: Whenever I operate for cleft palate I 
invite my confreres and pediatric friends to view the adenoid area. If they see 
where the adenoids are located, better work may be done. 

Dr. Max A. Goldstein, St. Louis : I think Dr. Shurly sounded the keynote 
for the future and indicated the responsibility of the laryngologist in the rather 
important phase of development and improvement of the physical condition of 
the school child which has been discussed by referring to and emphasizing the 
importance of getting a change in the trend of public opinion. After all. it is 
public opinion that sways almost every large movement in a big nation. Not 
only" closer cooperation by laryngologists is required but better understanding of 
the problem of the laity. 

Incidentally', I might disclose a little secret, that the reason or one of the 
reasons (and let me say' this without much ego) that the Detroit public school 
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system has shown such a splendid front in dealing with this problem is that until 
about three years ago every teacher of the day school for the deaf in Detroit 
had passed through the hands of my colleagues and me in the Teachers’ Training 
College of Central Institute and was qualified as a teacher of the deaf and a 
teacher of speech correction. The results depend largely on the qualification of the 
teachers. 

The suggestion made by Dr. Berry is worthy of further development. I am 
really seriously concerned as to how to go about getting better cooperation from 
parents. If it can be done by legal procedure or some other persuasive act, as 
the temporary appointment of a guardian to see that the suggestions of the laryn- 
gologists are carried out in cases in which it is vital and in which further defect 
in hearing and in speech can be prevented, it will be excellent. 



RELATION OF ALLERGY AND TONSILLECTOMY 

IN CHILDREN 


INCIDENCE OF RESPIRATORY ALLERGY IN CASES OF ROUTINE 

TONSILLECTOMY 

FRENCH K. HANSEL, M.D. 

ST. LOUIS 

AND 

C. S. CHANG, M.D. 

Associate Professor of Otolaryngology, Peiping Union Medical College 

PEIPING, CHINA 

The otolaryngologist, the pediatrician and the general practitioner are 
frequently confronted with the problem of diagnosis and treatment in 
cases of recurrent colds, sinusitis, bronchitis and recurrent pneumonia 
in children. These conditions are generally considered as infectious, and 
the treatment usually consists of the administration of cold “shots,” 
drainage of sinuses or the removal of the tonsils and adenoids. That 
these symptoms and signs may be of allergic instead of infectious origin 
has been emphasized by Piness and Miller, Cohen and Rudolph and 
Hansel. The allergic nature of these complaints is often not recognized 
until frank bronchial asthma develops. 

Piness and Miller 1 pointed out that allergy alone may produce 
chronic nasal obstruction without sneezing, unassociated with enlarged 
adenoids, and may cause frequent attacks of rhinorrhea and nasal 
obstruction in no way related to infection, although often designated as 
colds or sinusitis. Allergy may also cause persistent sore throat 
unrelated to tonsillitis and stuffy ears unrelated to pharyngitis. A 
chronic or intermittent cough without infection of the bronchi and with 
absence of dyspnea and wheezing, or recurrent bronchopneumonia with 
fever and leukocytosis and without wheezing and the presence of pneu- 
mococci may also result from allerg)-. In other words, Piness and 
Miller emphasized that allergy may simulate many of the symptoms and 
signs of acute or chronic respiratory infection. 

From the Department of Otolaryngology, Washington University School of 
Medicine. 

1. Piness. G.. and Miller, H.: Allergy of the Upper Respiratory Tract in 
Infancy and Childhood, J. A. M. A. 113:734 (Aug. 26) 1939. 


45 



46 


ARCHIVES OF OTOLARYNGOLOGY 


It has been pointed out by Cohen and Rudolph 2 and by Hansel 3 that 
the commonly occurring conditions of the respiratory tract in children 
should be considered as one of the following types: (1) allergic, (2) 
infectious or (3) combined allergic and infectious. The symptoms in 
all three types are often similar; hence differential diagnosis depends 
on careful clinical and laboratory investigations. In table 1 are listed 

Table l. 2 — Differential Diagnosis of Allergic and Infectious Conditions of the 
Upper Respiratory Tract in. Children 


History 


Allergic 

1. Attacks usually recurrent 

2. Often mild symptoms between attacks 

3. Definite relation to heredity 

4. Not contagious 

5. Mot related to exposure to another case 

6. Constitutional symptoms slight 

7. Hoods and inhaled substances often 

traced as causes 

S. Itching common 

9. Wheezing common 

10. Other allergic conditions present or in 

past history 


Infectious 

1. Attacks usually single 

2. Usually clears up completely 

3. No relation to heredity 

4 . Contagious 

6. Definite relation to exposure to another 

case 

G. Constitutional symptoms more marked 

7. No relation to foods or inhaled sub- 

stances as cause 

8. No itching 

9. No wheezing 

10. Usually no other allergic condition pres- 
ent or in past history 


Examination 


Allergic 

1. Visible mucous membranes pale, glisten- 

ing, edematous 

2. Thin, watery, mucoid nasal discharge; 

mucous sputum 

3. Smear shows eosinophils in large num- 

bers 

4. Other signs of allergy often present 

5. Sinus involvement of edematous type 
G. Wheezing breath sounds 

7. Roentgenogram shows bronchial mark- 

ings increased 

8. Allergic skin reactions usually positive 


Infectious 

1. Visible mucous membranes, hyperemic, 

red 

2. Mucopurulent or purulent nasal dis- 

charge or sputum 

3. Smear shows polymorphonuclear neutro- 

phils as predominant cell, eosinophils 
few or absent 

4 . No other signs of allergy 

5. Sinus involvement of purulent type 

6. No wheezing breath sounds 

7. Bronchial markings not increased in 

roentgenogram 

8. Allergic skin reactions usually negative 


Treatment 

Allergic Infectious 

1. Epinephrine specific for asthmatic symp- 1. No relief from epinephrine or ephedrine 

toms 

2. Avoidance of specific allergens followed 2. Avoidance of food or inhalant sub- 

by relief stances produces no change 


the differential points of allergic and infectious conditions as reported 
by Cohen and Rudolph. 

The combined allergic and infectious type is frequently difficult to 
diagnose at the first observation. Acute and chronic infections may 
obscure the allergic phase of the condition. 

2. Cohen, M. B., and Rudolph, J. A.: Allergic and Infectious Conditions of 
the Upper Respiratory Tract in Children: Differential Diagnosis, J. A. AL A. 
97:980 (Oct. 3) 1931. 

3. Hansel, F. K. : Allergy of the Nose and Paranasal Sinuses, St. Louis, 
C. V. Alosby Company, 1936. 
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The incidence of respiratory infections during the first five years 
of life was investigated by McLean. 4 A group of 156 children was 
studied. Fifty-one of the patients were subjected to removal of the 
tonsils and adenoids. It was found that this procedure had little or 
no influence on either the number or the severity of respiratory infec- 
tions. The average incidence of colds in the entire group was 8.04, 
and the average period between colds was one hundred and eighty-one 
days. 

An extensive investigation of the relation of the tonsils and adenoids 
to infection in children was conducted by Kaiser. 5 His observations 
were based on a control study of 4,400 children over a ten year period. 
It was concluded that the removal of the tonsils and adenoids favorably 
influenced the incidence of head colds. The incidence among tonsil- 
lectomized children was 22 per cent, as compared with 31 per cent for 
the controls. On the other hand, the incidence of bronchitis was some- 
what increased among the children who had the tonsils and adenoids 
removed. It was also noted that pneumonia occurred more frequently 
in this group. The effect of the operation also had an unfavorable 
influence as far as sinusitis was concerned, for it was noted that first 
attacks of sinusitis occurred somewhat more commonly in these children. 

In the evaluation of statistical studies on the incidence of respiratory 
infections in children, emphasis should be placed on the importance of 
excluding or taking into consideration those patients who have allergic 
respiratory symptoms which simulate the infectious type. Definite 
statistical error is evident if allergic patients are considered as having 
infection. Children with nasal allergy, allergic involvement of the 
sinuses, allergic bronchitis and allergic pneumonia will not be favorably 
influenced by tonsillectomy. 

As patients are often seen for the first time when the symptoms are 
more pronounced, it is always a question whether the acute exacerbation 
is allergic or whether it is an acute, subacute or chronic infection. 
Repeated observations of the patient with especial reference to the 
cytologic character of the secretions may be necessary in all cases before 
an accurate diagnosis can be established. It must be definitely deter- 
mined, therefore, whether the respiratory condition is allergic, infectious 
• or allergic complicated by acute or chronic infection. 

Unless a definite plan of investigation is followed in these cases 
errors in diagnosis are likely to occur. 

4. McLean. C. C.: The Incidence of Respiratory Infection Dunne the Pint 
Five Years of Life, Arch. Pediat. 49:279, 1932. 

5. Kaiser. A. D. : The Relation of Tonsils and Adenoids to Infections in 
Children. P>ascd on a Control Study of Forty-Four Hundred Children Over a 
Ten Year Period. Am. J. Dis. Child. 41:5f>S (March) 1931. 
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In the management of respiratory infections in children, removal of 
the tonsils and adenoids is perhaps the procedure most commonly 
advised. It is most important, however, to separate the cases of 
respiratory allergy from the group of infections. Among the children 
observed routinely at the clinic of the Washington University School of 
Medicine for consideration of removal of the tonsils and adenoids, 
we have been impressed with the high incidence of respiratory allergy. 
In order to obtain some idea of the relative incidence of allergy in this 
group, we made a special analysis of 200 consecutive routine cases. 
The patients were observed during July, August and September 1938. 
Of the 200 patients 104 were boys and 96 girls. The ages varied from 
3 to 16 years (table 2 and chart). 

Of the 200 patients, 26 proved to have nasal allergy, an incidence of 
13 per cent. Of the 26 patients with this condition, the local ndsaf 
symptoms were typical in only 13 instances. The complaints in all 26 
cases are listed in table 3. 

A positive family history of allergy was noted in 11, or 42 per cent, 
of the 26 cases, as follows: asthma, 6; hay fever, 3; asthma and hay 
fever, 1, and nasal allergy, 1. 

A positive (past) history of other manifestations of allergy pre- 
ceding the onset of nasal symptoms was obtained in 5 instances. Three 
patients had urticaria, and 2 had eczema. 

In the local examination of the nose, it is noteworthy that only 14, 
or 54 per cent, of the patients with nasal allergy showed typical pallor 
or edema of the nasal mucosa. It is apparent, therefore, that diagnosis 
often cannot be established on the basis of the local changes. 

In the 26 cases of nasal allergy the final diagnosis was based on 
the demonstration of eosinophils in the nasal secretions. 

It is also noteworthy that 6 of the 26 patients had hay fever — 3 due 
to grass and 3 to ragweed. 

Of the group of 174 patients without nasal allergy, a positive family 
history of allergy was noted in 43, or 24.7 per cent. A positive past or 
present history of other forms of allergy was obtained in 18 instances, as 
follows: urticaria, 14 cases; eczema, 3, and eczema and urticaria, 1. In 
cases of other manifestations of allergy it is important to keep the 
patients under observation from time to time for the possible develop- 
ment of respiratory allergy. This is especially true of very young 
children, as respiratory allergy may be precipitated after an acute infec- 
tious disease, especially pertussis. 

Of the 26 patients with nasal allergy 17, or 65.3 per cent, had already 
had an acute infectious disease (table 4). 



Table 2. — Age Incidence in 200 Cases of Respiratory Allergy 


Ago, Yr. 


Number in Number in Group 
Entire Group with Nasal Allergy 


3 6 0 

4 10 2 

5 25 3 

0 32 6 

7 31 2 

S 25 4 

9 23 4 

10 21 3 

11 S 0 

12 7 1 

13 7 0 

14 3 0 

15 1 1 

10 1 0 

Total 200 26 



Age incidence in 200 cases of nasal allergy. In the chart, the number of cases 
in each age group from the group as a whole is indicated bi r a solid line ; the number 
of cases of nasal allergy in each age group by a broken line. 

In 1925 a survey of 840 allergic persons, mostly children, made by 
Piness'and Miller 0 showed that the tonsils had been removed in 340, 
or 40 per cent. In 1938 a similar survey showed that of 2,230 allergic 
children 751, or 33 per cent, had had the tonsils removed. The combined 
reports of Cunningham, 6 7 Hansel, 3 Clarke and Rogers s and Waldbott, 

6. Piness, G., and Miller, H. : Allergy: A Nonsurgical Disease of the Nose 
and Throat, J. A. M. A. 85:339 (Aug. 1) 1925. 

7. Cunningham, R. L. : Normal, Absent and Pathologic Tonsils in Young 
Women: A Comparison of Histories, Arch. Int. Med. 47:513 (April) 1931. 

S. Clarke, J. A., Jr., and Rogers, H. L. : A Statistical Study of Allergic 
(Vasomotor) Rhinitis, Arch. Otolarvng. 25:124 (Feb.) 1937. 
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Ascher and Giese 9 showed that in a group of 2,186 allergic patients 
the average incidence of tonsillectomy was 38 per cent. Statistical 
studies by Cunningham 1 on 7,958 college women, between the ages of 
15 and 19 years, revealed that the tonsils had been removed in 2,756, 
or 34.6 per cent. 

Piness and Miller 1 further stated that it is a common belief that 
the signs and symptoms of allergy are due to infection. In a group of 
273 children with bronchial asthma, they found that 119, or 43 per cent, 
had been advised that tonsillectomy would relieve the asthma. No proof 
was found to indicate that tonsillectomy relieved these patients. The 
fact that 751 children reported at the allergy clinic conducted by Piness 
and Miller after tonsillectomy had been performed is evidence that the 
procedure failed to give relief. It was further noted that in 116, or 17 
per cent of 685 allergic children the first frank allergic symptoms devel- 
oped after tonsillectomy, and many others complained that mild symp- 
toms had been aggravated. 


Table 3. — Complaints and Symptoms in Cases of Nasal Allergy 


Nasal obstruction, discharge, sneezing, itching of nose, etc 10 

Headache 2 

Sore throat and sneezing 1 

Frequent infections of upper respiratory tract 1 

Nasal obstruction and discharge 0 

Sore throat 2 

Swollen cervical glands 1 

Total 20 


Table 4. — Occurrence of Acute Infectious Diseases in Twenty-Six Cases 

of Nasal Allergy 


Disease No. of Cases 

Measles. 0 

Scarlet fever 2 

Pertussis 2 

Parotitis 2 

Chickenpox 1 

Scarlet fever and pertussis 2 

Measles and pertussis 2 

Total 17 


Our observations agree with those of Piness and Miller that tonsil- 
lectomy is often recommended for the relief of the symptoms of allergy 
because they have been mistaken for those of infection. In the absence 
of hay fever and asthma, nasal allergy and allergic bronchitis are fre- 
quently undiagnosed. 

9. Waldbott, G. L. ; Ascher, M. S., and Giese, F. W. : Results of Tonsillectomy 
in Allergic Patients, J. Michigan M. Soc. 35:369, 1936. 
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Piness and Miller noted in the reexamination of 544 allergic children 
from whom the tonsils had been removed that 71, or 13 per cent, showed 
an excessive regrowth of lymphoid tissue in the tonsillar fossae. 

According to a recent survey by Collins, 10 1,235,000 tonsillectomies 
are performed each year in the United States. If one considers the 
incidence of allerg}’ among patients having routine tonsillectomies as 
13 per cent, about 160,000 allergic patients are subjected to this pro- 
cedure in the United States per year. 

Although tonsillectomy is indicated in certain patients who have 
nasal allergy, it is important to bear in mind that this procedure will 
not materially influence the allergic symptoms. The indications for 
tonsillectomy in children with nasal allergy should be the same as those 
in children without nasal allergy. In children with nasal allergy it is 
hardly possible to determine the incidence of infectious colds unless 
repeated clinical observations are made over a period of one to two years, 
during which time the cvtologic character of the nasal and sinal secre- 
tions is correlated with the history and physical findings. Our observa- 
tions on allergic children show that the highest incidence of colds occurs 
during the ages of 6, 7 and S years. It has been our experience that 
the majority of allergic children do not have more than the normal 
number of colds and that sinusitis is not a common complication. 

By means of roentgenographic studies of the nasopharynx of children 
with nasal allerg}*, Cohen 11 has shown that edema of the adenoids is not 
uncommon. Subsidence of this edema was noted as a result of satis- 
factory management of the allergy. Enlargement of the adenoids in 
these cases, therefore, is not always an indication for surgical inter- 
vention. 

The relative value of tonsillectomy in allergic children has been 
presented also in a recent report by Waldbott and his associates. 9 In 
a group of 1,112 patients with hay fever and asthma studied by them, 
tonsillectomy was performed in 228 before the onset of allergic symp- 
toms and in 205 after allergic manifestations had developed. Of the 
latter group, definite relief occurred in 1.9 per cent, temporary relief 
in 1.9 per cent and aggravations of allergic symptoms in 11.6 per cent. 
In a control group of 60 patients subjected to tonsillectomy after they 
had been under observation the results were about the same. When 
tonsillectomy was performed for conditions other than allergy, it was 
successful in 35.2 per cent of the allergic group and in 36.4 per cent 
of the preallergic group, as compared with 72 per cent of the normal 

10. Collins, S. D. : Frequence' of Surgical Procedures Among Nine Thousand 
Families, Based on Nationwide Periodic Canvasses 1928-1931, Pub. Health Rep 
53:587, 1938. 

11. Cohen, M. B. : Personal communication to the authors. 



52 


ARCHIVES OF OTOLARYNGOLOGY 


controls in whom improvement was recorded. Of 226 patients sub- 
jected to tonsillectomy before the onset of allergic symptoms, allergic 
manifestations developed in 14.4 per cent within three months, in 
29.3 per cent within six months and in 48.6 per cent within two years 
after the operation. This is comparable with 26 per cent showing 
frankly allergic symptoms within three months, 47 per cent within six 
months and 63 per cent within two years. Of the patients whose tonsils 
were removed for the relief of nasal colds and bronchitis, tonsillectomy 
was of more benefit in the earlier age groups. The operation was less 
successful when performed during the pollen season. Although the 
results of tonsillectomies were disappointing, Waldbott and his 
co-workers expressed the belief that tonsillectomy should be performed 
in patients having frequent infections. In others with allergic catarrh 
of the upper part of the respiratory tract, which may or may not involve 
the tonsils, they concluded that tonsillar tissue is a definite asset to the 
system and should be preserved. 

SUMMARY 

1. In the management of frequent colds, sinusitis, bronchitis and 
recurrent pneumonia the possibility of allergy as an etiologic factor must 
always be considered. 

2. Of 200 children considered as a routine for removal of the 
tonsils and adenoids because of these complaints, a definite diagnosis 
of nasal allergy was established in 26, or 13 per cent. It is significant 
that 6 of these patients had hay fever. 

3. These cases of respirator}'' allergy may be overlooked unless an 
adequate history, physical examination and cytologic studies of the nasal 
secretion are carried out in each instance. 

4. Removal of the tonsils and adenoids in allergic children should not 
be performed during hay fever seasons, and the indications for operation 
should be the same as in nonallergic children. 

5. The tonsils and adenoids should not be removed with the idea of 
alleviating allergic symptoms. 



ALTERATIONS IN NASAL FUNCTION DUE TO 
ANATOMIC VARIATIONS OF THE NARES 

ALBERT A. CINELLI, M.D. 

NEW YORK 

The importance of the inspiratory and expiratory air currents in 
nasal function has been firmly established for many years. Goodale 1 
and Lambert Lack 2 proved by their experiments that a stream of 
inspired air does not pursue a straight course from nostril to choana 
but passes in a wide curve which begins at the nostril, extends through 
the olfactory fissure and ends in the upper part of the choana. The 
current of air does not touch the inferior turbinate except for small 
eddies which curl (1) against the face of the sphenoid, (2) over the 
inferior turbinates and (3) into the sphenoid sinus. 

At a much later date the experiments by Proetz, 3 using litmus paper 
and smoke trails, corroborated these observations. He also added a 
distinct inspiratory eddy of air in the nasofrontal angle. 

Proetz’s experiment with smoke brought out an important factor 
for clinical consideration. It was apparent from watching the smoke 
trails in the nose that the direction of the air current is determined by 
two factors. The first is the shape and position of the inlet (nostril) 
and the second the angle at which the inspired air impinges against the 
slope of the bridge of the nose; the choana, being larger than the nostril, 
does not modify the flow or direction of the current as it enters. 

Further investigations by Proetz revealed other significant data. 
Thinness, shrinking or amputation of the middle turbinates does not 
materially alter either the inspiratory or the expiratory currents. But 
when obstacles are introduced either on the septal or the lateral wall, 
pronounced changes are observed, and the entire current of air is broken 
into numerous eddies. 

Presented as a candidate’s thesis to the American Laryngological, Rhinological 
and Otological Society, Inc. 

1. Goodale, cited by Thomson, St. Clair: Diseases of the Nose and Throat, 
ed. 3, London, Cassell & Company, Ltd., 1926, p. 6. 

2. Lack, L., cited by Thomson, St. Clair: Diseases of the Nose and Throat, 
ed. 3, London, Cassell & Companj', Ltd., 1926, p. 7. 

3. Proetz, A. W. : Some Intimate Studies of Nasal Function : Their Bearing 
on Diagnosis and Treatment, Atm. Otoh, Rhin. & Laryng. <11:125 (March) 1952. 
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These experiments proved that an inspiratory stream of air can be 
deflected and broken by the shape and position of the nasal aperture 
and also by any mechanical obstacle or alteration in the lateral and 
middle walls of the nose. 

The various structures which, if abnormal, can deflect these inspira- 
tory air currents may be grouped under the general term “nares.” 
Specifically they are the columella, the anterior portion of the nasal 
septum, the alar cartilage with lateral and medial crura, the upper lateral 
cartilages and the small constrictor-dilator muscles of the nose. 

The following groups of cases will show that each of these structures 
plays an important role in the deflection of inspired air and the subse- 
quent changes in nasal physiology. 

I. ELONGATED, BEAKED NOSE 

A beaked nose shows a marked forward prolongation of the anterior 
septum and downward projection of the angle of the alar cartilages 
(fig. 1, 1 to 4). 

The patients present alterations in the physiologic condition of the 
nose. Their usual complaints are nasal stuffiness, frequent "colds,” 
occasional headaches and dryness of the nose. This pathologic syndrome 
is due to the mechanical alteration of the air currents caused by the dis- 
torted shape of the tip of the nose. The downward projection of the 
“beaked” tip disrupts the normal circuitous route of the inspiratory 
current of air, producing eddies and whorls in the nasal passages. 
Heretofore, the usual intranasal treatments and surgical procedures 
have afiforded little relief to the sufferers. 

A simple test to ascertain whether these patients will obtain relief 
is to stand on the right side of the patient and raise the tip of the nose 
with the middle finger of 'the right hand. If the patient experiences 
easier breathing, one can safely say that the operation will give exactly 
the same amount of improvement. If there is no improvement in nasal 
breathing when the tip of the nose is raised, operation is not indicated. 

The corrective operation for this condition is simple. It is important 
to ascertain how high the tip of the nose must be raised in order to 
obtain the desired result. This knowledge is had by raising the tip of 
the patient’s nose until he attains the maximum relief. The height to 
which the tip must be raised indicates how much cartilage must be 
removed. 

An intercartilaginous incision is made between the upper lateral 
and the alar cartilage, intranasally, on one side. A small pair of scis- 
sors is then inserted into the opening, and the skin is separated from its 
adjacent perichrondrium and periosteum up to the glabella. The same 
procedure is followed on the opposite side. A long straight Joseph 
knife is then inserted through one incision and passed through the 
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second incision on the other side, making a common communication, 
which is carried forward to the columella, the upper border of the 
septum thus being separated from the skin. Then the separation is 
carried downward in the fibrous communication, the columella being 
separated from the anterior border of the nasal septum down to the 



Fig. 1. — Beaked nose, with correction (I to 4). Wide separation of the medial 
crura of the alar cartilages, with correction (5 and 6). Wide columella due only 
to redundant tissue, with correction (7 and 5). 

philtrum. A triangle with its base upward and its apex caudalward 
is removed from the septum with its perichondrium and mucous mem- 
brane. The columella and the septum are then sutured together with 
two orthopedic stitches. 
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II. HYPERTROPHIED COLUMELLA 

Any structural change in the anatomic arrangement of the columella 
can deflect the inspiratory air current and cause a disturbance in nasal 
functions. Many interesting abnormalities in this classification may be 
responsible for such a change. 

A. Wide Separation of the Medial Crura of the Alar Cartilages . — 
Normally the medial crus of the alar cartilage comes in close contact 
with its fellow on the other side, forming a narrow, straight supporting 
columella. When the medial crura are widely separated, with the inter- 
position of adipose and fibrous tissues (fig. 1, 5 and 6), the columella 
becomes broad and short and acts as a buffer to the inspiratory stream 
of air. 

The corrective measure which I have used successfully is as follows : 
A straight longitudinal incision is made through the center of the 
columella. The edges are widely separated with fine nasal hooks, an 
exposure of the anatomic defect being permitted. All the interposing 
tissue between the medial crura is dissected out thoroughly. The 
medial crura, now free, are brought together with two heavy black silk 
mattress sutures. One suture is placed high and the other low on the 
columella. The longitudinal cutaneous incision on the columella is 
brought together with fine interrupted dermal sutures. The heavy 
black silk mattress sutures are allowed to remain for seven days. 

B. Wide Columella Due Only to Redundant Tissue . — This abnor- 
mality (fig. 1, 7 and 8) is not uncommon in children. The columella is 
filled with fatty and connective tissue which causes its lower part to 
flare out, the inlet being thereby narrowed. In such cases, the inspiratory 
current of air is deflected, nasal function being disturbed. The children 
present adenoid facies. It will be worth observing these cases in later 
years, after proper correction of the columella, to see if there are any 
changes in the facial expressions and characteristics. The oldest opera- 
tion in this category was done only a little over a year ago, and it is. 
too early to make any definite statement. The patients that have been 
operated on showed marked improvement in nasal hygiene, mental alert- 
ness and general physical condition. 

The corrective operation for this condition follows : A longitudinal 
incision is made, separating the columella from the anterior border of 
the septum. Both lips of the columella are retracted outward with fine 
nasal hooks. All redundant tissue in the columella is resected. Histo- 
logic examination will show adipose and fibrous tissues, with some 
muscle. The septal mucosa is gently sutured to the epidermal layer of 
the columella on both sides. Two or three sutures may be required to- 
bring these structures into alinement. Two heavy black mattress sutures 
are used to bring together the lips of the columella. This mattress suture- 
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is placed only through one side of the columella to the other. When 
these sutures are brought together, the columella becomes rather narrow, 
and the nasal aperture rounds out to its normal shape. 

C. Redundant Tissue of Entire Nares . — This condition is usually 
due to cutaneous disorders of the face, especially acne (fig. 2, 1 and 



Fig. 2. — Redundant tissue of entire nares, with correction ( 1 and 2). Anterior 
septal dislocation with hypertrophy of the columella, with correction (J and 4). 
Dislocation of a fractured septum to the left with concavity of the septum on the 
right, with correction (5 and 6 ). Dislocation of anterior part of septum, opposite 
side not requiring adjustment, with correction (“ and S). 

2). The redundancy may be so marked that the nasal aperture may 
become completely occluded. 

The corrective surgical procedure in such cases is the operation on 
the columella just described plus a parallel incision in each prominent 
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rim of the nostril. Care must be taken that when the redundant tissue 
from the side of the nose is being dissected out the small nasal muscles 
and the lateral crus of the alar cartilage are not disturbed. The impor- 
tance of these small muscles will be discussed later. Dermal sutures are 
used to close the wound after enough tissue has been removed. 

D. Anterior Septal Dislocation with Hypertrophy of the Columella. 
— Patients with this type of abnormality usually present an anterior 
dislocation of the septum due to fracture. The dislocated segment of 
the septum is pushed forward into the columella, which is broadened 
while the nasal entrance is narrowed (fig. 2, 3 and 4). The right side 
of the columella in fig. 2, 3, shows the dislocated segment of the septum, 
which causes the columella to flare out. The hypertrophy on the left 
side is due to redundant tissue in the columella. 

A longitudinal incision separates the anterior septum from the 
columella. The lips of the columella are retracted outward with fine 
nasal hooks. The redundant tissue on the left side is dissected out. 
The dislocated segment of the septum is dissected out in toto from the 
columella on the right side. If the structural support of the nose is not 
disturbed, the dissected segment is not reinserted, and the incisions are 
closed in the usual manner. 

If too much anterior septum has been removed, then the segment 
is reinserted between the lips of the columella. The manner in which 
this graft is held together will be described further on. 

III. DISLOCATION OF ANTERIOR NASAL SEPTUM DUE TO FRACTURE 

Dislocation of the anterior part of the nasal septum due to fracture 
is seen frequently. The disturbance in the nasal function created by the 
deformity is well known to the rhinologist. Many classic operations have 
been described as a remedy. Figure 2, 5, shows marked dislocation of 
a fractured septum toward the left, with concavity of the septum on 
the right side. A longitudinal incision is made, separating the columella 
from the anterior part of the septum. The septal mucosa and peri- 
chondrium are separated from the anterior part of the quadrilateral 
cartilage on both sides, to a point behind the dislocation. This entire 
portion is dissected out. As much as possible of the projecting portion 
of the dislocated part is shaved off with a sharp scalpel. If the cartilage 
is still bent, the tension can be released with vertical and horizontal 
incisions through it. It is then reinserted between the open lips of the 
columella. The septal mucosa is sutured with dermal sutures to the 
epidermal layers of the columella. It is necessary to suture the graft 
in place to prevent sloughing or buckling caused by its falling either 
forward or backward. 

Two heavy black silk mattress sutures are placed through the septal 
portion of the inserted cartilage, carried through to the opposite side 
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and then through the columella on the same level and united. These 
supporting sutures remain from seven to ten days, when the ‘‘graft'' 
will become well embedded in a mesh of fibrous tissue. The purpose of 
this procedure is to straighten out the weak concave wall on the opposite 
side of the dislocation and to give support to the nose. Figure 2, 6 } shows 
the end result. Figure 2, 7, shows a marked dislocation of the anterior 
part of the septum, but the opposite side does not require any adjust- 
ment. The classic procedure of removing the dislocated segment in 
toto without interfering with the cartilage and its coverings on the 
opposite side is well known and requires only a comment. It is best 
to remove a small portion of the mucous membrane when bringing- 
together the two open edges of the original incision. If this is not done, 
the excess areas of mucous membrane will buckle on each other and 
act as a buffer to the inspiratory stream of air. 

IV. HYPERTROPHIC UPPER LATERAL CARTILAGES 

Hypertrophy of the upper lateral cartilages is not uncommon. It 
may be congenital or acquired through trauma. Its position is usually 
downward and mediad. This prevents the inspiratory air from taking 
its normal circuitous route and gives rise to nasal symptoms. 

If the lower lateral cartilage is atrophied, the downward pressure 
of the hypertrophic upper lateral cartilage usually causes an inward 
pinch on the lateral part of the lower third of the nose. In such cases, 
the surgical procedure is to free the lateral extremity of the upper lateral 
cartilage from its fibrous connection to the apertura piriformis, leaving 
its medial attachment to the upper border of the septum nasi intact. The 
freed end is then brought downward, filling in the weak area of the 
nose between the skin and the nasal mucosa, held in place with sutures 
endonasally, or through the nose, and sutured on the outside, with an 
interposed layer of cotton or gauze. 

This technic accomplishes two things : First, it strengthens the weak 
lateral wall of the nose, and, second, it eliminates the endonasal obstruc- 
tion and permits the inspiratory current of air to assume its normal 
route. 

In cases in which the lower lateral cartilage is not atrophied, a sub- 
mucous resection of the hypertrophied tissue is sufficient to allow the 
inspiratory current of air to have ample space. 

V. MUSCULAR IMBALANCE OR MUSCULAR ATROPHY OF 

TIIE XARES 

The muscles of the nares work antagonistically. There are two sets 
of nasal muscular fibers, the constrictors and the dilators. These 
muscles are considered rudimentary. However. I do not subscribe to 
that theory. These muscles have a definite function, and when their 
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contractile powers are lost there is a marked alteration in nasal func- 
tion. In a forthcoming paper, the origin, insertion and definite function 
of each muscle of the nares will be described, as well as the atrophy of 
the muscles of collapsed nares. 

Such cases are observed frequently. On inspiration there is marked 
collapse of the entire lateral wall of the nose, in some instances giving 
a slitlike appearance to the nostrils. The majority of patients, however, 
do not have so marked a collapse. Because of the weak and atrophied 
nasal muscles, the area corresponding to the upper lateral cartilage is 
constricted on inspiration, although the rim of the naris flares out. 
There is a sense of obstruction, and the patient inspires more forcibly 
in an attempt to bring more air into the nares. This effort causes 
marked constriction of the weakened area, which at times impinges on 
the nasal septum, producing more obstruction to the inspiratory current 
of air. 

Fig. 3, 1 to 4, illustrates the cases of complete muscular imbalance. 
On inspiration there is a collapse of the entire nose, only a small dis- 
torted stream of inspiratory air being permitted to enter. The alteration 
in nasal function in such conditions is marked. 

Figure 3, 1 and 2, presents a patient with an unusual symptom, 
anosmia. She perceived only the strongest odors. Directly after opera- 
tion she was able to detect the odor of a rose. There is a physiologic 
explanation for such a change. For one to become conscious of odors 
there must be some stimulation of the protoplasmic filaments in the 
olfactory vesicle of van der Stricht. The olfactory hairs in this region 
act as receptors and respond to the stimulation carried to them by the 
inspiratory current of air. The reason that many patients with this con- 
dition have anosmia with nasal stuffiness and frontal headaches is that 
the inspiratory current of air becomes wholly or in part deflected from 
its normal path. 

Figure 3, 5 and 7, shows patients in whom there is not a complete 
collapse of the nares on inspiration but a constriction of the upper 
lateral portion (corresponding to the upper lateral cartilage), caused by 
imbalance of muscular contraction or atrophy of the upper lateral 
cartilages. This constriction in many cases is so marked as to cause 
impingement on the septum, but the lower part of the nostril (inlet) 
remains open. Photographically, it is not possible to show the constric- 
tion of the upper lateral part of the nares toward the septum on inspira- 
tion. Figure 3. 6 and 8, shows the correction of this condition, with 
the subsequent increase in the length and diameter of the nares. 

In this group, a simple test will indicate whether surgical intervention 
will be beneficial. A small thin wooden applicator is inserted in each 
nostril. The nares are pushed outward, upward and laterally as far as 
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possible. If the patient experiences a marked increase in the volume of 
air on inspiration, one can safely predict that the operation will afford the 
same amount of relief. 

The surgical correction of this condition is simply to transpose the 
nares more laterally in a fixed position, so that they will not collapse on 



Fig. 3. — Complete muscular imbalance, with correction (J to •/). Constriction 
.if the upper lateral portion of the nares, with correction (5 to S ). 


inspiration. This operation has been termed “lateral transfixation of 
the nares” (fig. A, 1 to 12). 

It is performed with the patient under local anesthesia. Figure -1.7. 
shows a semilunar incision in the nasolabial fold. Figure 4. 2 "shows an 
Allis clamp grasping the upper edge of the cutaneous incision, with a 
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scalpel dissecting the deeper layers. Figure 4, 3, shows all the layers, 
viz., cutaneous, subcutaneous and muscular layers, totally resected. The 
thin layer exposed and left intact is the mucous membrane of the nose. 
Figure 4, 4 , shows a long, straight needle with 00 forty day chromic 




Fig. 4. — Lateral transfixation of the nares (1 to 12 ). Anterior atresia of the 
nares, with correction ( 13 and 14 ). Acquired collapse of the tip of the nose, 
shortening and narrowing the nostrils, with correction (15 and 16 ). 


catgut being passed through the nasal mucosa at a level corresponding 
to the highest point of the incision and carried outward. Figure 4, 3 , 
is the same procedure with the same suture directly below it. Figure 
4. 6, shows the upper suture on a curved needle being fixed laterally on 
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the same plane. Figure 4. 7, shows these two sutures completed but 
untied., with the entire nares collapsed. Figure 4. S, shows these two 
sutures tied and fixed laterally, with the upper part of the nares wide 
open and enlarged. Figure 4. 9 and 10. shows the same procedures but 
at the lower end of the incision and also the relation of the nares to the 
sutures when tied and untied. Figure 4. 10. shows that when the sutures 
are tied the collapsed nares become enlarged in height and width and 
become permanently transfixed laterally. Figure 4. 11, shows the dermal 
sutures closing the cutaneous wound, and 12, the final result. 

No.packing is inserted in the nose. No external dressing whatever is 
employed. The nose is kept clean with sterile glycerin. There is abso- 
lutely no change in the external contour of the nose, and the scar is not 
visible, as it is well covered in the new nasolabial fold. The dermal 
sutures may be removed on the third day. 

VI. SMALL XOSTRILS 

Small nostrils present a distinct obstruction to the inspiratory current 
of air and are easily diagnosed. The advent of rhinoplastic surgery has 
produced more anterior nasal atresia than any other etiologic factor. 
This atresia is formed when an inexperienced operator attempts to 
narrow the tip of the nose and unwittingly removes too much nasal 
mucosa. Naturally there are many other etiologic factors. Figure 4. 
13 and 14, shows anterior atresia of the nares. with correction. The 
weblike atresia was removed in toto, and a Thiersch graft was inserted. 

There is another group of cases which interests the rhinologist. The 
tip of the nose, as it collapses, shortens and narrows the nostrils. This 
condition may be congenital or acquired. When acquired (fig. 4, 13) it 
is sometimes due to a high and anterior submucous resection. 

The method of correction varies with the individual case. If the 
columella is weak, an ivory or cartilaginous support placed within its 
lips from the tip of the nose to the philtrum may be sufficient. If the 
nares are weak or collapsed, this support is combined with lateral trans- 
fixation of the nares, as illustrated in figure 4, 16. 


SUMMARY 

Physiologists in the past have shown that the inspiratorv and expira- 
tory streams of air take a definite circuitous path in the nasal chamber. 

These observations were further established by the works of Proetz. 
using litmus paper and smoke trails. 

Proetz showed in his experiments that the direction of the air cur- 
rents is determined by the shape and position of the inlet (nostril). He 
further showed that when obstacles of any description are introduced 
either on the septal or the lateral wall, they produce the most pro- 
nounced changes, and the current is broken into eddies and whorls. 
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Observations in a variety of cases have been described which cor- 
roborate these experiments in every detail. 

Although not enough time has elapsed to warrant dogmatic state- 
ments, the following observations have been made : After surgical cor- 
rection the nasal breathing improved from 50 to 100 per cent. The 
number and intensity of colds will be reduced. In selected cases, frontal 
headaches were relieved and anosmia cured. Postnasal drip diminshed 
30 per cent in some cases. In the majority of the patients mental alert- 
ness and physical condition were markedly improved. 

I intend to show in a subsequent paper that the so-called rudimentary 
muscles of the nose have a definite physiologic role and that failure of 
these muscles to function produces a marked disturbance in nasal hygiene. 

A new operation, “lateral transfixation of nares,” is presented. 

1021 Park Avenue. 
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There falls into the hands of every reconstructive surgeon a certain 
group of cases in which postauricular defects have been operated on 
repeatedly with little or no success. These defects may be the result 
of uncontrolled infection, of incomplete operation on the mastoid, such 
as simple antrotomy and poorly executed radical mastoidectomy, or, as 
in one case which we observed, of the spontaneous perforation of an 
untreated diseased mastoid. 

The resulting unsightly defect is manifested as a depression in the 
region of the former mastoid prominence, covered wholly or in part 
by a thin, reddened and contracted scar, which is usually painful in 
varying degrees and is further made an annoyance by a discharge. 

With the demands on the modern plastic surgeon becoming more 
and more exacting, the need was felt for a review of this problem. The 
anatomic and surgical questions presented were reconsidered in order to 
establish some operative principles to insure, as far as possible, satis- 
factory functional and cosmetic results. 

REVIEW OF THE LITERATURE 

Zoufal 1 in his description of the first radical mastoidectomies con- 
sidered a permanent postauricular opening essential. This was dis- 
figuring. Epithelization was allowed to take place from behind the ear 
rather than encouraged by splitting the membranous external auditory 
meatus after immediate closure of the wound, as is now commonly 
done. The endaural approach, revived by Lempert , 2 gives excellent 
results from the cosmetic point of view. 

From the Department of Plastic Surgery, Kings County Hospital, Dr. Walter 
A. Coakley, Director. 

1. Cited by Gerber, P. H. : Handatlas der Operationen am Schlafenbein, ' 
Wiesbaden, J. F. Bergmann, 1904. 

2. Lempert, J. : Endaural, Antauricular Surgical Approach to Temporal Bone : 
Principles Involved in This New Approach; Summary Report of One Thousand, 
•Seven Hundred and Eighty Cases, Arch. Otolaryng. 27:555 (May) 1938. 
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The successful correction of postauricular defects depends on the 
the use of various types of tissue grafts and flaps. Simple undermining 
of the skin adjacent to the defect to obtain relaxation, with accurate 
opposition of its edges, is the most common method of secondary closure. 
The skin is frequently under tension after this type of operation, but 
the defect is usually small, and successful closure is frequently obtained. 

The simple epidermal flap described by Moslig-Moorhof 1 is cut 
from below the defect, retaining an attachment at its inferior periphery. 
The flap is liberated and rotated into the cavity with the epithelium 
toward it. Slight modifications of this technic, with the flaps placed 
posterior or superior to the defect, with or without relaxing incisions, 
were described by Trautmann , 3 Beck , 4 Goldstein , 4 Kerrison , 4 Watson , 5 6 
Lautenschlager 4 and Heine . 0 

The periosteal and subcutaneous flap was advised by Popper , 7 and in 
describing his technic he suggested the use of a large horseshoe-shaped 
periosteal flap cut from behind the mastoid and attached to the post- 
auricular fold, which is reflected into the defect. McNichols 8 and 
Ashley 9 also suggested periosteal and subcutaneous flaps, variously 
modified, for the closure of such defects. 

Copps and McCormick 10 use subcutaneous tissue posterior to the 
defect for filling the concavity of the mastoid, but they do not incise 
further than the initial incision for freeing the skin. Instead, they 
leave an area over which the skin is placed under tension, without sub- 
cutaneous tissue in its posterior portion but with skin and the trans- 
planted subcutaneous tissue over the defect. 

3. Trautmann, cited by Phillips, W. C. : Diseases of the Ear, Nose and 
Throat, Medical and Surgical, ed. 4, Philadelphia, F. A. Davis Company, 1917, 
p. 303. 

4. Cited by Kirschner, M. : Operative Surgery, Philadelphia, J. B. Lippincott 
Company, 1937, p. 39. 

5. Watson, D. : Correction of Mastoid Defects, Proc. Roy. Soc. Med. 23 : 
397, 1930. 

6. Heine, B., cited by Kerrison, P. D. : Diseases of the Ear, ed. 2, Phila- 
delphia, J. B. Lippincott Company, 1921, p. 459. 

7. Popper, O. : The Use of Periosteal Flap Grafts in Mastoid Operations, 
J. Laryng. & Otol. 47:126, 1932. 

S. McNichols, W. A.: Prevention of Postauricular Fistula by Periosteal and 
Subcutaneous Tissue Flaps, Ann. Otol., Rhin. & Laryng. 45:475, 1936. 

9. Ashley, R. E. : A New Method for Closing a Postauricular Fistula, Ann. 
Otol., Rhin. & Laryng. 46:477, 1937. 

10. Copps, L. A., and McCormick, G. L. : The Closure of Persistent Post- 
operative Mastoid Fistula with a Subcutaneous Pedunculated Flap, Arch. Otolaryng. 
27:472 (April) 1938. 
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A pedicle scalp flap is employed by Straatsma 11 for filling post- 
auricular defects. On the raw surface of the flap is placed a Thiersch 
graft. After the flap with its accompanying graft has taken in its new 
bed, its unusual portion is returned to its original site, and a split skin 
graft from the thigh or abdomen is used as necessary for covering the 
remaining defect. 

Ersner and Myers 12 utilize a “racket-shaped” pedicle flap from the 
neck, which is transplanted into the defect, with its pedicle severed after 
a take is assured. 

Straatsma and Peer 13 reported the successful use of free grafts of 
fat from the thigh and abdomen for the correction of postauricular 
defects. Eagleton 11 employed bone and bone chips for the same purpose. 

A purse string suture is used by Passow * for closing the deep layer 
of a double layer flap made over the same type of irregularity. 

Kisch 15 described a flap from the temporal muscle, in which a 
“tongue” of muscle is transferred directly into the defect, retaining an 
attachment in its anterior portion. Almour 1G described a similar opera- 
tion, in which the muscle is freed and transposed directly into the defect, 
retaining an attachment “by a narrow pedicle located in the upper 
anterior quadrant of the mastoid cavity.” The flap is rotated on its 
pedicle to have the periosteum next to the bone, while the operation 
of Kisch does not call for such a procedure. 

FACTORS IN THE CHOICE OF OPERATION 

The incidence of large postauricular deformities following opera- 
tion on the mastoid is increased by such concomitant systemic conditions 
as tuberculosis, syphilis, diabetes mellitus, scarlet fever and hematic 
dyscrasia. Extensive pneumatization of the mastoids, with large cavities 
resulting from the removal of the diseased bone, usually causes a gross 
deformity. Poor surgical technic at the time of operation, with failure 
to appose the edges of the skin properly, or undue tension of the parts 
tends to minimize the possibilities of a satisfactory result. 

11. Straatsma, C. R. : Repair of Postauricular Fistula Following Radical Mas- 
toidectomy, Arch. Otolaryng. 19:616 (May) 1934. 

12. Ersner, M. S., and Myers, D. : Variation of Pedicle Flap for Epitlieliation 
of Radical Mastoidectomy Cavity, Arch. Otolaryng. 23:469 (April) 1936. 

13. Straatsma, C. R., and Peer, L. A. : Repair of Postauricular Fistula by 
Means of Free Fat Graft, Arch. Otolaryng. 15:620 (April) 1932. 

14. Eagleton, W. P. : Reconstruction of Mastoid Wound Cavity by Use of 
Bone Grafts and Chips, Laryngoscope 29:272, 1919. 

15. Kisch, H. : Temporal Muscle Flap, J. Larvng. & Otol. 43:856, 192S. 

16. Almour, R.: Method for Repair of Persistent Postauricular Openings, 
Laryngoscope 40:799, 1930. 
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Secondary infections resulting in erysipelas or an erysipeloid reac- 
tion, with which closure is delayed or is not attempted, terminate in 
the defect being filled with granulations and epithelization taking place 
in an unsatisfactory manner. It has been found, in reviewing the cases 
on which this paper is based, that a large portion of extensive post- 
auricular defects follow such complications. 

As in all operations involving the skin, after-care is as important as 
the operation itself. Poorly placed drains and packing, with resulting 
undue pressure on the epidermis is followed by ischemia and death of 
the superficial protective covering. The injudicious use of caustics also 
may contribute to poor recovery. 

Allowing the wound created to close superficially before the under- 
lying tissues have filled in the defect is usually followed by unsatis- 
factory results. As elsewhere in the body, due respect for the skin is 
demanded if a favorable end result is to be obtained. 

With a postauricular deformity resulting from one or more of these 
factors, it is evident that the first step toward recovery is to eliminate all 
possible infection. This may entail a revision of the operation on the 
mastoid. 

With a deformity of such a size that clinical judgment dictates the 
use of some form of plastic procedure, the type of operation must be 
weighed in the light of its feasibility in the case at hand. 

Small defects can frequently be closed by simply undermining the 
edges of the skin for relaxation, freshening and approximating them. 

A simple skin graft or epidermal flap might be indicated if the cavity 
presents the possibility of an adequate blood supply on a healthy granu- 
lating base. This type of repair merely covers the denuded bone and 
does not restore contour. 

A free graft of fat or muscle may be considered. As a prerequisite 
to this operation a good blood supply plus adequate skin to cover the 
restored contour without undue tension is mandatory. Grafts of this 
type haA^e the unfortunate tendency to diminish in size all too frequently, 
and Avhat appears a good restoration of contour after the operation may 
literally melt away entirely in a short time. 

Bone grafts and bone chips need not be considered in this discussion, 
as they are doomed to be lost unless they have the most favorable of 
fields. 

A pedicle flap of skin or scalp may be considered. Such flaps carry 
their own blood supply, but the scar created by the operation is often 
as unsightly as the original deformity. 

The periosteal and subcutaneous flap has definite indications. Nutri- 
tion is supplied from the donor site and the scarring is minimal. Hoav- 
ever, this type of operation is limited to the smaller deformities because 
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of the nature of the flap itself. The structure of the region from which 
it is taken precludes the use of too much tissue, because necrosis and 
ulceration intervene if the blood supply is inadequate. 

For large defects, contour must be restored by an operation that 
itself does not have too great a defect, and the operation chosen must 
offer a reasonable expectation of success. To do this the following 
requirements must be met. There must be enough skin to cover the 
defect completely. The area in some cases is several square centimeters. 
The base on which the skin is to rest must carry its own blood supply 
and be such that postoperative absorption does not destroy the contour 
achieved. If the contour is restored with a tissue having an adequate 
blood supply and enough available skin to make an apposition of the 
various layers of tissue, then a favorable termination may be contem- 
plated. To fulfil these conditions a muscle flap is the only material 
available. 

ANATOMY 

With these requirements, the anatomy of the temporal muscle was 
reconsidered when it was found that the middle temporal artery has 
subdivisions that might be utilized in the construction of a muscle flap. 

The middle temporal artery is a branch of the superficial temporal 
artery arising just above the zygoma, and after perforating the tem- 
poral aponeurosis and muscle it ascends through the substance of the 
temporal muscle itself. 17 In anatomic literature the information as to the 
exact blood supply of the temporal muscle is meager, so that a study of 
the problem was found necessary. Human material consisting of both 
injected and uninjected specimens was examined, and it was found that 
the middle temporal artery usually branches into two divisions, anterior 
and posterior. The posterior division supplies the most posterior and 
inferior portion of the temporal muscle as its fibers pass directly pos- 
teriorly and horizontally. 

In the series of specimens which we examined, the posterior division 
of the middle temporal artery was found to be fairly large, lying some- 
where within 1.5 cm. of the inferior-posterior portion of the muscle. 
In 2 cases the artery was found to subdivide still further just as it was 
given off the middle temporal artery, with the result that two small 
arteries were present in the area rather than one relatively large branch. 
The posterior branch of the middle temporal artery has its origin anterior 
to the superficial temporal artery and then turns medially and posteriorly, 
to supply the muscle to be utilized in the construction of the flap. The 
muscle may be used as far anterior as the region where the temporal 

17. Piersol, G. A.: Human Anatomy, ed. 9, Philadelphia, J. B. Linnincott 
Company, 1930. 
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artery crosses its fibers, in the knowledge that it still has a good blood 
supply up to this point. 

To satisfy the requirements further, a flap has to be constructed in 
such a manner that the lumen of the posterior branch of the middle 
temporal artery will not be occluded by torsion and at the same time have 
a broad base to insure the presence of this artery in it. 

DESCRIPTION OF TIIE OPERATION 

The following operation was devised in an attempt to fulfil the 
requirements laid down. 

The incision starts at a point between the superior temporal line and the sagittal 
suture, about 2 cm. anterior to the biauricular line (fig., A) and is carried down 
to the temporal fascia but does not involve it. It is straight, crossing the biauricular 
line several centimeters above the ear, skirting the postauricular defect anteriorly 
and posteriorly and extending over the region of the mastoid. 

The epithelial remnants within the anterior and posterior incisions over the 
defect are completely removed. An attempt is not made to remove granulation 
tissue. The defect is then packed temporarily, as it is ready to receive the 
muscle flap. 

The skin is undermined anteriorly and posteriorly from the edges of the incision, 
with the line of cleavage on the temporal fascia. The undermining is carried 
cephalad beyond the superior temporal line, posteriorly to the occipital region, so 
that the most posterior portion of the temporal muscle is well exposed. Inferiorly 
and anteriorly the skin is freed as far as the zygomatic arch. It is liberated 3 to 
5 cm. below the tip of the mastoid. This procedure may seem a bit radical, but 
it is essential if there is to be enough skin to allow proper closure of the large 
defects for which the operation is intended. Considerable bleeding will be encoun- 
tered under the flap raised in this manner, but this should cause no concern, as 
it can be adequately controlled by placing warm moist packs well underneath 
the flaps and applying manual pressure over them. 

After this is done the actual construction of the muscle flap is started. The 
temporal muscle is clearly exposed in its posterior inferior origin. The fibers 
should be clearly visible as far anteriorly as a point directly superior to the tragus. 
An incision is next made through the fascia and the muscle down to the bone, 
extending from the most posterior-inferior portion of the muscle horizontally 
forward to a point directly above the anterior-superior attachment of the ear. This 
will be the inferior portion of the muscle flap. 

Another incision is now made from 2 to 5 cm. above and parallel to the original 
incision. This too is carried directly down to the bone and reaches anteriorly to 
a point directly above the forward tip of the first incision. 

Next the muscle between the two incisions is freed from the underlying bone 
as far anteriorly as the incisions extend and posteriorly well toward the superior 
temporal line, care being taken not to free the flap. At a point midway between 
the two incisions, in their anterior aspect, still another incision is made parallel 
to the original one. This is carried posteriorly to a point at least midway in the 
flap, the actual extent depending largely on the size of the defect to be filled. 

At this stage the posterior division of the middle temporal artery should be 
contained within the lower division of the muscle flap (fig., B). 
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The muscle flap is cut completely free from its posterior attachment, and the 
amount of lengthening needed is estimated. The extent of splitting of the flap is 
determined by the actual amount of tissue necessary to restore contour. The 
superior-anterior portion of the flap is next cut free, and it will be found that by 



A, direction and extent of the incision. The epithelial remnants are completely 
removed in the region of the defect. B, outline of the muscle flap, showing the 
contained posterior division of the middle temporal artery. The superficial tem- 
poral artery is shown only at its margin. C, flap liberated and rotated into the 
region of the defect, carrying with it the artery. D, complete closure of the initial 
incision, with a drain in the dependent portion of the scalp flap. 

rotating this portion of the muscle it can be made to reach the defect even 
though there is some distance between the attachment of the flap and the defect 
(fig., C). It is so rotated as not to impair its blood supply. * " 
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The periosteal portion of the flap is allowed to remain on the surface instead 
of an attempt being made to twist it so that it fits next to the bone. The work of 
Levander 18 is cited to substantiate our impression that the periosteum per se is 
not important in the procedure. The flap is not further incised nor mutilated in 
any manner that may cause excessive scarring, which might increase the possi- 
bilities of absorption. 

The flap is fitted into its new position with the contour slightly overcorrected. 
If the correction is for a defect following radical mastoidectomy' the muscle is 
made to fill the defect well into the middle ear, but the lumen of the canal is 
maintained by means of a gauze pack inserted through the external auditory 
meatus. The muscle flap is firmly packed against this. The muscle itself is 
anchored so that there are no “dead spaces,” the fascia over the muscle being 
utilized and sutures being passed through it into the fascia and periosteum in the 
surrounding area. 

The primary incision is closed tightly with no drains, and every attempt is made 
to get satisfactory apposition of the skin in the approved manner. A stab incision 
is made well posteriorly and in the most dependent portion of the liberated flaps 
(fig., jD). This is well within the hair line, and in this site a plain rubber drain 
is inserted to allow the escape of blood from any hemorrhage under the flaps 
This leaves only a small scar that will eventually be covered with hair. 

A model of the ear, in two parts, is made of dental compound. The anatomic 
position of the ear must be preserved and the postauricular sulcus maintained. 
The model is also fitted into the external auditory canal and made to conform to 
the uneven contour of the ear. This is in turn smoothed over on the surface, so 
that a large dressing may be applied, exerting pressure equally over the ear, the 
postauricular defect and the flaps in their entire extent. 

The presence of a small pack to maintain the lumen of the external canal in 
cases of repair following radical mastoidectomy is most important. A wick saturated 
with a 70 per cent solution of alcohol has been employed with success for this 
purpose. 

The rather complicated dressing is justified because the pressure, which is of 
paramount importance, prevents the cartilages of the ear from being forced into 
the region of the graft. 

EXPERIENCE WITH THE OPERATION 

In three years this operation has been successfully employed in 15 
cases. All the patients had been previously operated on one or more 
times, and 1 had had eleven unsuccessful attempts at closure. 

In this series of cases no infection has been encountered to cause a 
breaking down of the wound, and, as before stated, this is attributed 
largely to the freedom of the skin flaps and to the proper preparation 
of the muscle flap with its contained artery. In no case was it found 
necessary to make a relaxing incision for proper closure. 

SUMMARY 

1. A brief review of the literature pertaining to the procedures for 
the correction of postauricular defects is given. 

18. Levander, G. : A Study in Bone Regeneration, Surg., Gynec. & Obst. 67: 
705, 1938. 
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2. A more detailed study of the blood supply of the temporal muscle., 
as found in injected and in uninjected human specimens., is described. The 
posterior division of the middle temporal branch of the superficial 
temporal artery is found to be in a position to allow the construction of 
a flap from the temporal muscle carrying a dependable blood supply for 
the correction of postauricular defects. 

3. A “radical” operation for the closure of large postauricular defects 
is described in detail. This operation is based on a series of 15 cases, 
in all of which repair was successfully performed by this method after 
one or more previous unsatisfactory attempts at closure by one or several 
of the conservative methods described. 



NATURE OF VITAMIN B AND ITS COMPONENTS 

WITH SPECIAL REFERENCE TO NERVE DEAFNESS 

CLARENCE A. VEASEY Jr., M.D. 

SPOKANE, WASH. 

The accumulated total of human knowledge is incomprehensible. A 
few hundred years ago an aspiring scientist took all knowledge as his 
province, but the ever mounting mass of information necessarily led to 
specialization. The inevitable penalty of working in a restricted field is 
ignorance of progress outside one's special domain until some significant 
overlapping necessitates inquisitive excursions abroad. The possible 
relation between deficienc)' of vitamin B and at least some forms of 
nerve deafness, pointed out by Selfridge, 1 and an attempt to alleviate a 
condition heretofore largely intractable entail certain questions which 
must be answered if therapeusis is to have some semblance of ration- 
ality. What is the chemical and biologic nature of this complex catalyst ? 
Can a symptomatic picture be formulated so that the need for it can be 
diagnosed clinically ? Are there any laboratory procedures to aid investi- 
gators? What are the meanings of the new names and standards of 
measurement occurring in published reports? To answer these and 
other questions extensive search of the literature through the 1937 volume 
of the Quarterly Cumulative Index Medicus was undertaken. The 
information on vitamins, particularly vitamin B, was found to be in a 
chaotic state of flux and so voluminous that a really complete survey 
would be impossible. The following paper is written in the hope that 
the material here presented will obviate the necessity of much collateral 
reading on the part of others. 

HISTORICAL DATA 

Beriberi was known to the Chinese in 2600 B. C., 2 and, of course, 
scurvy was the greatest hindrance to maritime exploration in the great 
era of geographic expansion. It is interesting that the celebrated Cook 

Presented as a candidate’s thesis to the American Laryngological, Rhinological 
and Otological Society, May 1939. 

1. Selfridge, G. : Eighth Nerve High Tone Deafness from the Nutritional 
Standpoint, Ann. Otol., Rhin. & Laryng. 46:93-118 (March) 1937. 

2. Rose, M. S. : The Foundations of Nutrition, New York, The Macmillan 
Company, 1938. 
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attributed the tetter to dietary faults, and a Japanese naval officer in 
1872 reduced the incidence of the former by an improved dietarv regimen. 
In 1881 N. Lunin 3 postulated the vitamin theory on his observation that 
proteins, fats, carbohydrates and mineral substances were insufficient to 
support life. Eijkman in 1897 concluded that beriberi is a disease 
produced by the toxicity of polished rice., but Grijns in 1901 arrived at 
the conception that a deficiency is at fault. According to Booth and 
Hansen. 4 “Funk in 1912 proposed the name ‘vitamin’ for the substance 
derived from rice polishings which cured beri-beri.” Independently 
McCollum and Davis in this country (in 1914) found a water-soluble 
substance necessary for growth which proved to be identical with Funks'. 
This water-soluble substance was termed vitamin B in distinction to the 
fat-soluble element called vitamin A. Through conflicting biologic 
experiments it soon became apparent that B is not an entity but a 
collection of compounds with various chemical and biologic properties. 5 

NATURE OF VITAMIN B 

At the present time the following subdivisions of the B group are 
recognized. 6 

B 1; thiamin 7 (aneurin or torulin), is the antineuritic vitamin. It has 
been extracted in pure form from natural sources and has been syn- 
thesized. It is a complex sulfur, nitrogen and carbon ring compound 
and forms with hydrochloric acid a white crystalline solid, which is 
water soluble. 4 It is relatively heat resistant when dry but is rapidiy 
destroyed at 100 C. when moist, especially in neutral or alkaline mediums. 
In acid mediums it is much less affected by heat. Ta 

Its particular biochemical activity s is as an essential catalyst in the 
combustion of carbohydrate, the oxidation being carried to the lactic 
acid-pyruvic acid stage and there arrested. Pyruvic acid does not appear 

3. Cited by Addinall. 19b 

4. Booth, M.. and Hansen. A. E.: Present Day Status of Vitamins: Review, 
Journal-Lancet 57:530-544 (Dec.) 1937. 

5. Jones, D. B. : A Summary of Our Present Knowledge of Vitamins, United 
States Department of Agriculture, Bureau of Chemistry and Soils, September 1932. 
Mendel. L. B., and others: The Vitamins: A Symposium on the Present Status 
of the Knowledge of Vitamins, Chicago. American Medical Association, 1932. 

6. (a) Peters. R. A.: Vitamin B Complex, Brit M. J. 2:903-905 (Nov. 7) 

1936. ( b ) Lepkovsky, S. : Jukes. T. H.. and Krause. M. E. : Multiple Nature of 
Third Factor of Vitamin B Complex, J. Biol. Chem. 115:557-566 (Sept.) 1936. 

7. (a) Williams, R. R. : The Chemistry of Thiamin (Vitamin Bj), J. A. M. A. 
110 : 727-732 (March 5) 1938. (b) Riboflavin, the Accepted Name for Vitamin B-. 
report of the Council on Pharmacy- and Chemistry, ibid. 108:1340-1341 (April 17) 

1937. 

S. Peters, R. A.: Biochemical Lesion in Vitamin B, Deficiency- Lancet 1*1161- 
1165 (May 23) 1936. 
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in normal brain tissue but is found in such tissues of animals suffering 
from a deficiency of B t and in large quantities also in the blood of 
patients with beriberi. The addition of B x to the brain tissue in vitro 
causes a continuation of the combustion. This is the only evidence in 
vitro of the action of vitamins. 

Thiamin is stored in the liver, kidneys and brain, but not for long, 
and is eliminated in the urine and feces. 0 It is not toxic when ingested 
in large quantities. 70 

The term B complex refers to all the water-soluble vitamins together 
and therefore does not designate a chemical entity. B 2 (in England), or 
G (in the United States), is riboflavin (C 1T H 20 N 4 O c ) (not to be con- 
fused with flavones, which are allied to plant pigments or with such 
substances as acriflavine) and is related to the purines, pyramidines and 
nucleotides. It is identical with the yellow oxidation enzyme of Warburg. 
It is destroyed by visible light, 4 especially the blue-violet portion, and by 
alkalis and is fluorescent in the presence of ultraviolet radiations. It is 
soluble in water, insoluble in alcohol and heat stable. It rotates the plane 
of polarized light. It has been obtained pure both from natural sources 
and by synthesis (Enler, 1934 10 ) and cannot be synthesized in the animal 
body. It has been demonstrated to unite with a protein to form an 
enzyme. Its biochemistry has not been elucidated, but it is necessary for 
life, and its absence is probably not the cause of human pellagra. 

The remaining fractions are characterized chiefly by the symptoms 
produced by their absence from the diets of experimental laboratory 
animals, little being known of their chemical nature : 

B 3 , the existence of which is doubtful, 00 is said to be necessary for 
growth in pigeons. Its necessity for man has not been established. 11 

B 3 is usually described with B s , and between them they include the 
chicken antipellagra factor. B 3 is alkali and heat stable and is necessary 
for the nutrition of pigeons 12 but is of questionable status. 11 

B 4 also is obscure. 60 It. is perhaps a variation of B v 4 Its absence 
causes paralysis, encephalomalacia and ataxia in animals. It is water 
soluble, labile and easily destroyed by oxygen. 12 It is not abundant in 
foods. 11 

B c is also known as H, or the Y factor of Gyorgy. 13 It is usually 
termed the rat antidermatitis fraction. 00 Its absence causes a specific 

9. Gutman, J.: Modern Views on Vitamins and Treatment of Nutritional 
Disorders, M. Rec. 146:129 (Aug. 4) ; 228 (Sept. 1) 1937. 

10. Enler, cited by Rose. 2 

11. Wilder, R. M., and Wilbur, D. L. : Diseases of Metabolism and Nutrition^: 
Review of Certain Recent Contributions, Arch. Int. Med. 59:-512-555 (March) 1937. 

12. Elvehjem, C. A.: Present Status of Vitamin B Complex, Am. J. Pub. 
Health 25:1334-1339 (Dec.) 1935. 

13. Cited by Schultz, H. W., and Mattill, H. A. : Studies on Vitamin B 
Complex, J. Biol. Chem. 122:183-198 (Dec.) 1937. 



VEASEY— VITAMIN B AND ITS COMPONENTS 77 

disease in rats characterized by dermatitis of the ears, nose and paws, a 
bloody mouth and a spectacled loss of hair around the eyes. It is 
relatively stable to heat and alkali. It is found in liver with vitamin B, 
but occurs in fish and cereals, which are poor in B t . Deficiency of it may 
be related to pernicious anemia and agranulocytosis in rats. 1 

The following also are mentioned : the P-P. fraction, the human anti- 
pellagra fraction, or nicotinic acid ; 4 the dog black tongue fraction ; the 
pigeon heart block fraction ; a catalyst for growth of molds and micro- 
organisms ; factor 2, an essential for growth, equivalent to the precipitate 
factor of Elvehjem, Koehn and Olson 13 and probably identical with one 
of those previously mentioned, and vitamin E, deficiency of which is 
related to sterility in rats, which may possibly be a component of the 
B complex. 2 

From a practical standpoint, then, one has to deal with vitamin B v 
or thiamin; G (B 2 ), or riboflavin; nicotinic acid; vitamin B c . which has 
been isolated but not identified, and a group of less well known substances 
which comprise the remainder of the complex. 

SYMPTOMS OF DEFICIENCY OF VITAMIN B 

Vitamin B 1 . — In laboratory animals (rat and pigeon) absence of B t 
leads to anorexia, loss of weight, polyneuritis, peculiar convulsions and 
a specific bradycardia in rats, Ga due to the toxic effect of pyruvic acid 
on the cardiac muscle. 14 The vitamin is necessary for growth in the 
young and health in adults. Disturbance of intestinal function, failure 
of lactation and atrophy of the gonads are reported. 4 

Severe deficiency of Bj in man causes beriberi, 4 of which the principal 
symptoms are as follows : 

(a) Peripheral neuritis, with paralysis of the extremities, muscular 
atrophy and edema. 

(&) Vasomotor symptoms, i. e., palpitation of the heart, dyspnea and 
enlargement of the right side of the heart. 

Observed symptoms in experimental B deficiency as reported by 
Elsom 15 are as follows (symptoms reported by others are interpolated 
and the reference given) : 

1. Gastrointestinal symptoms include loss of appetite, the most fre- 
quently mentioned symptom ; 13 sore tongue ; heart burn, and abdominal 
fulness, constipation or diarrhea. Roentgen examination has shown 
atonicity of the stomach and changes in peristalsis. Some observers 13 

14. Harris, L. J., and Leong, P. C. : Vitamins in Human Nutrition : Excretion 
of Vitamin Bi in Human Urine and Its Dependence on Dietary Intake, Lancet 1: 
886-S94 (April 18) 1936. 

15. Elsom, K. O.: Practical Aspects of Deficiency. M. Clin. North America 
21:1229-1244 (July) 1937. 
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have reported changes in the gastric hydrochloric acid, while others 4 have 
not found any departure from normal. There is evidence of impaired 
absorption of protein. Ulceration of the gastrointestinal tract, which, 
however, might be a cause of the deficiency rather than a result, has been 
reported, 17 as has swelling of the lymphoid patches in the ileum. 9 Narat 
and Losf 1S could not demonstrate stimulation of peristalsis by pure 
concentrates. 

2. Neurologic symptoms are paresthesias, especially of the lower 
extremities, and impairment, and later loss, of vibratory sense in the 
toes. Polyneuritis has been observed, especially in alcoholism but also 
in pregnancy, diabetes and states of malnutrition. 4 

The primary neurologic lesion is apparently functional and due to 
faulty combustion of carbohydrates, resulting in a toxic accumulation 
of pyruvic acid. The microscopically demonstrated degeneration of the 
myelin sheaths is a secondary change. 19 

3. Cardiovascular symptoms are variable and not striking in moderate 
states of deficiency according to Elsom, 13 who reported dyspnea and 
persistent tachycardia. Others 20 reported vague reflex irritability, with 
bradycardia, asystole or syncope. No electrocardiographic changes were 
noted in one report, 13 while another 11 stated that changes in the T wave 
in 35 of 38 cases disappeared with Bj therapy. The same observers 
reported dilatation of the peripheral arterioles with vasomotor collapse or 
vasoconstriction. Hypotension and failure of the right 13 or left 11 side of 
the heart have been seen in severe states. (The discrepancies in this 
account are apparently due to deficiencies of vitamin B of widely varying 
severity. ) 

4. Hematologic symptoms include macrocytic anemia similar to the 
pernicious form, which has been demonstrated in pregnant women. 
Ecchymoses of the lower extremity without trauma have been noted. 

5. Edema is a prominent symptom and is present without sufficient 
renal or cardiac damage to explain it. 

Other effects of deprivation of Bj are said to be susceptibility to 
fatigue, 13 mental hebetude, 9 retardation of growth and development, 4 
failure of lactation, 4 retinal hemorrhages, optic neuritis 21 and perhaps 
diseases of the ocular muscles. 11 

16. Footnote deleted. 

17. Mackie, T. T. : Ulcerative Colitis: Factor of Deficiency States, J. A. M. A. 
104:175-178 (Jan. 19) 1935. 

18. Narat, J. K., and Losf, J. A. : Effects of Vitamin Bi Concentrate (on 
Peristalsis and Blood Pressure), Arch. Int. Med. 60:449-453 (Sept.) 1937. 

19. (o) Booth and Hansen. 4 ( b ) Addinall, C. R. : The Story of Vitamin Bi, 
Rahway, N. J., Merck & Co., Inc., 1937. 

20. Cited by Wilder and Wilbur. 11 

21. Booth and Hansen. 4 Wilder and Wilbur. 11 
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Vitamin B. is said to be helpful in the treatment of herpes zoster 
ophthalmicus,, neurosis of the sphenopalatine ganglion. 2 - and certain 
forms of neuritis .' 3 

Riboflavin. — Laboratory animals deprived of vitamin G ( BP) show- 
retarded growth and loss of weight. Symptoms resembling scurvy and 
formation of cataracts have been reported in rats . 4 Dogs on certain 
diets deficient in vitamin G (Bo) showed marked demyelination of the 
peripheral nerves, the anterior and posterior spinal nerves and the 
posterior column. Ga 

In man the symptoms of riboflavin deficiency are not known . 4 It 
is presumed to be a dietary essential, and comparisons with deficiency 
states in laboratory animals have been made, but the results are largely 
conjectural. 

Considering the whole so-called vitamin G (or B 2 ) complex (ribo- 
flavin, vitamin B c and the P-P factor, which has since been identified 
as nicotinic acid), Booth and Hansen 4 gave the following symptoms 
of deficiency in man: 

1. Pellagra — due probably to avitaminosis P. P. . . . 

Brown, scaly, symmetrical dermatitis in. exposed areas, glossitis, soreness at 
mouth, indigestion, diarrhea, and disturbances of the nervous system — at times 
leading to dementia. 

2. Acrodynia — believed by some to be caused by the lack of one or more of the 
factors in vitamin B complex [here including riboflavin]. Because of its cutaneous 
manifestations, acrodynia is often mentioned in connection with vitamin B : complex. 

Irritability, insomnia, appearance of misery, anorexia, acrocyanosis, itching and 
burning of hands and feet, desquamation of palms and soles, marked perspiration, 
photophobia, muscular hypotonicity, increased blood pressure, and loss of teeth. 

Relation with Endocrine Glands . — There are many suggestions of 
a relation between vitamin B and the endocrine glands. Booth and 
Hansen 4 stated that it is definitely linked with hormones. It may be 
related to the pituitary body and the adrenal cortex . 24 It is one of the 
essential elements of the thyroadrenopituitary group . 22 It is related 
to the endocrine secretions in rats . 25 Meurlin 25b in a recent article stated 
that large amounts of thyroxin counteract the good effects of vitamin 
B 1 in rats and that, conversely, large amounts ot vitamin B,, because 
of the increase in metabolism, serve to offset the effects of thyroxin. He 

22. Koepcke. G. M. : Vitamins and Infections of Eye. Xose. Throat and Sinuses. 
Journal-Lancet 57:460-462 (Oct.) 1937. 

23. Stevenson. D. : Vitamin B l in the Treatment of Xeuritis. Practitioner 140: 
301-306 (March) 193S. 

24. Selfridge, G. : Chronic Progressive Deafness. Mid-Winter Clinical Course 
•of the Research Study Club. Los Angeles. 193S, privately printed. 

25. (at Rose.- (b) Meurlin. T. R. : Vitamins and Hormones. T. Am. Dieiet. A. 
14:397-411 (Tune-Tuly) 1938. 



80 


ARCHIVES OF OTOLARYNGOLOGY 


stated also that thiamin is synergistic to insulin in certain persons with 
diabetes but antagonistic in others. It is antagonistic to the diabetogenic 
hormone of the anterior lobe of the pituitary body. Some member of 
the B group other than riboflavin or thiamin has the power to prevent 
adrenal hypertrophy, which usually follows severe muscular exercise in 
certain animals. 

Rhinologic and Otologic Symptoms . — A syndrome of vitamin B 
deficiency (fraction not determined) with special reference to rhinology 
was presented by Cody 26 in 1932. He listed the following symptoms : 

The complaint is a slight but frequent post-nasal discharge. . . . Sneezing 
is occasional but not in bouts. . . . Young women are more often affected. 
. . . The nasal mucosa on anterior inspection is . . . normal, except over 
the middle turbinates. Posteriorly, the tips of the turbinates have a smooth, moist, 
creamy-white appearance. . . . Mucus is seen in various locations, but not regu- 
larly in any one place. 

It is noteworthy that nowhere was deafness mentioned except in 
. Selfridge’s articles (with one inconclusive exception), 27 but it certainly 
should be included as one of the possible clinical manifestations of 
deficiency of vitamin B. Kagawa and Naito 28 made no mention of 
deafness or of the eighth nerve in their report of experimental studies 
of B-l deficiency in man. Analyzing Selfridge’s case histories one finds 
that the other symptoms in his 14 cases of high tone deafness which 
improved with various forms of B therapy were as follows : low basal 
metabolism rate, in 8 cases ; tinnitus, in 4 ; fatigue, in 3, low blood 
pressure, in 3 ; gastrointestinal disturbances, in 3 ; edema of Cody, in 2 ; 
dizziness, in 2; aural discharge, in 2, and allergy, loss of weight and 
vomiting, in 1 each. Aside from the symptoms referable to the ear, the 
clinical picture is one of low basal metabolism rate, with the patient 
below par, possibly with low blood pressure and gastrointestinal diffi- 
culties. 

Summary of Symptoms . — In general, then, taking into consideration 
all the reported clinical data, one may say that a vitamin B-deficient 
person may have symptoms referable to the nervous, vascular or gastro- 
intestinal system, the endocrine glands or the organs of special sense, 
will not have any pathognomonic lesion or syndrome and will be below 
par and in real danger of being relegated to the clinical limbo of 
“neurasthenic” patients. 

26. Cody, C. C., Jr. : The Relation of Vitamins A, D, B and G to Otolaryn- 
gology, Tr. Am. Laryng., Rhin. & Otol. Soc. 38:289-305, 1932. 

27. Shambaugh, G. E., Jr.: Chronic Progressive Deafness Including Oto- 
sclerosis and Diseases of the Inner Ear, Arch. Otolaryng. 26:583-605 (Nov.) 1937. 

28. Kagawa, S., and Naito, H. : Die experimentelle Bi-Avitaminose beim 
Menschen, Jap. J. M. Sc., VIII, Int. Med., Pediat. & Psychiat. 4:12S*-129* (Feb.) 
1936. 
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Laboratory Methods . — A syndrome by which to identify the patient 
in need of vitamin B therapy not being found, a search was made for a 
laboratory procedure which could be used to distinguish B-deficient 
persons. Harris 29 established that a 140 pound (63.5 Kg.) man excret- 
ing less than 12 international units of vitamin B x per day in the urine 
and failing to increase his urinary output if given a dose of 500 inter- 
national units is suffering from a deficiency. Peters 6n also stated that 
the urinary output of thiamin is diminished in the presence of a deficiency. 
Harris and Leong 20 gave the daily urinary output of a normal person 
as 12 to 35 international units, with an average of 20, which equals 
5 to 8 per cent of the intake. Meiklejohn 20 gave the normal blood value 
of man as 4 international units per hundred cubic centimeters. 

Now these values are precise, hut difficulty is experienced in attempt- 
ing to find out if one’s patient comes up to the norm. 

Harris and Leong 14 determined the B x content of the urine by a 
method which involved examination of a twenty-four hour specimen, 
adjustment to p H 5 (bromcresol green indicator), extraction twice with 
claret acid clay (a form of fuller’s earth) and biologic assay of the 
extract by quantitative feeding to Bi-deficient rats in which specific 
bradycardia had been produced sufficient to cause a fall in the electro- 
cardiographic reading from 500 to 370 or 390. The time required for 
the heart rate to return to normal was the quantitative index, which was 
then compared with the amount of B x given certain normal control rats. 

Roscoe 30 used a biologic method with vitamin B x -deficient rats 
with neuritis and vitamin G (B,)-deficient rats showing lack of growth. 
Using urine concentrates she concluded there was no relation between 
the presence or absence of vitamin B fractions in the urine of normal 
controls and the adequacy of the dietary intake. 

Helmer, 31 studying human urine, used deprived rats for biologic 
assay. 

Peters 8 used the restoration of avitaminotic brain tissue in vitro. 

Arakawa 32 developed a colorimetric test for the milk of lactating 
women. 

Schultz, Atkin and Frey 3 used the catalytic action on alcoholic 
fermentation. 

Johnson 33 worked on the isolation of pyruvic acid in B x -deficient 
pigeons. The following summary shows how elaborate the technic is : 

29. Harris, L. J. : A Programme for Nutrition Surveys, Lancet 1:966-968 
(April 25) 1936. 

30. Roscoe, M. H.: B-Vitamins in Human Urine, Biochem. J. 30:1053-1065 
(June) 1936. 

31. Helmer, O. M. : Vitamin B, and B : Content of Human Urine, Proc Soc 
Exper. Biol. & Med. 32:1187-1188 (April) 1935. 

32. Cited by Booth and Hansen. 4 

33. Johnson, R. E. : Isolation of Pyruvic Acid from Blood of Vitamin B,- 
Deficient Pigeons, Biochem. J. 30:31-32 (Jan.) 1936. 
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After three preliminary procedures the blood precipitates stand 
for a week with a 0.6 per cent solution of 2, 4-dinitrophenylhydrazine. 
Then follow multiple adjustments of the /> H and extraction with sodium 
phosphate, five washings with hydrochloric' acid and one with distilled 
water. This is followed by distillation in vacuo. The residue then 
undergoes multiple extractions, precipitations, washings and crystalli- 
zations, including three more distillations in vacuo. A bit elaborate 
for routine practice ! 

Meiklejohn, 34 for estimation of thiamin in the blood, used a modifi- 
cation of Schopfer’s test, which is based on the catalytic action of B t 
for the growth of certain strains of molds. 

Prebluda and McCollum 30 have developed a specific, sensitive chemi- 
cal reagent which produces a purple-red compound with thiamin, which, 
they stated, is suitable for qualitative and quantitative estimation, but 
I did not find a technic practicable for routine clinical use. 30 

W estenbrink and Goudsmit 37 have developed a chemical method 
of quantitative determination of thiamin (aneurin) in urine by the 
thiochrome reaction (chemical conversion of thiamin to thiachrome). 
The procedure is somewhat elaborate and has certain phases in which 
inaccuracies may occur, and the final colorimetric reading is galvano- 
metric, the norm being ascertained by running several specimens of 
urine to which known amounts of thiamin have been added. This is a 
step in the right direction, as it does away with deficient and control 
laboratory animals, but for routine use a simpler and more fool-proof 
procedure is necessary. 

I conclude, then, that, as Helmer 31 stated in 1935 and Elsom in 
July 1937, no satisfactory clinical test has been devised. 3S 

STANDARDS OF MEASUREMENT 

The literature on vitamin B contains references to many different 
units based on the potency of a clay adsorbate to relieve the symptoms 
of deficient laboratory animals. Since thiamin has been isolated and 
synthesized, future measurements of B x will undoubtedly be made in 
weight of pure thiamin chloride crystals. However,' at the present time 

34. Meiklejohn, A. P. : Estimation of Vitamin Bi in Blood by a Modification 
of Schopfer’s Test, Biochem. J. 31:1441-1451 (Sept.) 1937. 

35. Prebluda, H. J., and McCollum, E. V. : Chemical Reagent for Detection 
and Estimation of Vitamin Bj, Science 84:488 (Nov. 27) 1936. 

36. Naiman, B.: A Reagent for Vitamin B», Science 85:290 (March 19) 1937. 

37. Westenbrink, H. G. K., and Goudsmit, J. : The Determination of Aneurin 
(Vitamin Bi) in Urine by the Thiochrome Reaction, Rec. d. trav. chim. d. Pays- 
Bas 56:7, 1937. 

38. Clark, G. W. : Personal communication to the author. Hunsberger, A., Jr. •' 
Personal communication to the author. Weigand, C. G. : Personal communication 
to the author. 
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it is necessary to have some means of comparing quantities, or rather 
potencies, expressed in different standards. The following definition, 
by Addinal. 191 ' supplemented from other sources, is only approximate 
but contains the mean results of various competent investigators : 

The international unit, adopted in 1934 by the Conference on 
\ itamin Standardization, is based on the potency of a clay adsorbate 
of an aqueous extract of rice polishings as tested for promotion of 
growth in deficient rats and cure of retraction of the head in deficient 
pigeons. It is typical of the hazards under which biochemists have 
labored that the daily dose of this “standard” preparation necessary 
to cure a rat is 10 to 20 mg. and that to cure a 300 Gm. pigeon 10 to 
30 mg. This is considerable spread for a standard unit. 

One international unit is equivalent to the following values : 

3.333 micrograms of thiamin chloride 

0.5 Smith curative unit 

2.0 Sherman-Chase units 

1.0 Roscoe unit 

20.0 Cowgill milligram equivalents 

This is the usual standard for pharmaceutic houses in the United 
States, the basis being 1 Gm. of thiamin chloride equals 300,000 inter- 
national units. 

The following observers, however, gave values for 1 international 
unit as follows : Peters, Gn 2 to 4 micrograms of thiamin chloride ; Harris 
and Leong, 20 2 micrograms; Ohdake and Yamagishi, 39 1 microgram; 
Elvehjem, 12 3 micrograms and Ammerman and Waterman, 39 using 
Williams’ crystals, 5 micrograms. Rose 2 stated that 1 Sherman-Chase 
unit equals 2.5 micrograms of thiamin chloride. 

Vitamin G (or B 2 ) is measured in Sherman-Bourquin units, which 
are biologic units based on the growth of rats. So far as I know, 
this unit has not been converted into weight of riboflavin crystals. 

REQUIREMENTS IN MAN 

Cowgill, 40 realizing that the thiamin requirement is related to caloric 
intake and body weight, evolved the following formula, which has been 

widely quoted : ° = 0.0000284 X W, in which W 

= body weight in grams. (One milligram equivalent of B x = 1/20 inter- 
national unit.) When resolved for a man weighing 70 Kg,, on a diet 
of 3,000 calories, the result is 300 international units per day. This is 
accepted by Gutman. 9 Jansen 32 in 1934 placed the daily adult require- 

39. Cited by Elvehjem. 12 

40. Cowgill, G. R. : The Vitamin E Requirements of Man, New Haven, Conn., 
Yale University Press, 1934. 
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ment at 200 international units; Vorhaus in 1935, at 4,000 Sherman 
units; Harris in 1936, at about 1 mg. of crystalline thiamin chloride, 
and the Council on Pharmacy and Chemistry of the American Medical 
Association the same year, at 50 international units for children and 
200 for adults. In 1937 Wilder and Wilbur 11 gave the value as 10 to 
20 mg. of thiamin chloride. Rose 2 gave it as 10 Sherman-Chase units 
per 100 calories per day for adults and the same ratio for children. 
Peters Cil put the adult daily requirement at 250 to 500 international 
units, or 1 mg. of crystalline thiamin chloride. Elsom 15 in 1937 esti- 
mated the minimum human requirement at 1,000 Sherman units per 
day, with the optimum intake at five times as much. Borsook 41 con- 
cluded that the minimum vitamin B x required to avoid beriberi is 1 
international unit per pound (0.5 Kg.) of body weight per day and 
the optimum for health 5 to 7 international units per pound (0.5 Kg.) 
per day. It is generally agreed that the desideratum for health is about 
five times the minimum required to prevent beriberi. 42 

By assuming the subject to be on a 3,000 calorie daily diet and 
converting the values given into milligrams of crystalline thiamin chloride, 
one arrives at the following estimated daily requirements : 



International 


Mg. of Crystalline 


Units 


Thiamin Chloride 

Peters, Cowgill, Gutman, Harris 


= 

1.0 

Jansen, American Medical Association 

‘>00 

= 

0.66 

Borsook (minimum) 

130 

= 

0.5 

Borsook (optimum) 


= 

2.5 to 3.5 


Sherman Units 



Vorhaus 



0.6 

Wilder and Wilbur 



10.0 to 20 

Rose 

SOO 

=s 

0.5 

Elsom (minimum) 

1,000 

= 

5.0 

Elsom (optimum) 

5,000 

= 

25.0 

At the risk of criticism for 

a facetious remark 

I 

cannot refrain 


from pointing out that these values, translated into loaves of white 
bread, mean a spread in daily consumption per person of from one and 
one-half to seventy-five ! However, the general consensus seems to 
place the daily requirement at 300 international units, or 1 mg. of thiamin 
chloride, and Booth and Hansen 4 and others have stated that there 
are no ill effects from ingestion of many times this amount. It is, how- 
ever. repeatedly stated in the literature 43 that lack of vitamin B is the 


41. Borsook, cited by Smith. 4311 

42. Elsom. 15 Cody. 20 

43. (or) Elsom. 15 ( b ) Smith, H. A.: Personal communication to the author. 

(c)‘ Selfridge, G. : Chronic Progressive Deafness from a Nutritional Standpoint: 
Preliminary Report, Ann. Otol., Rhin. & Laryng. 46:875-894 (Dec.) 1937. (d) 

Other writers, too numerous to cite. 
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most glaring iault of the modern dietary, not only because of insufficient 
food for the poorer classes but from an overly refined diet among all 
classes. Borsook " stated the belief that principally because of the 
polishing of grain the average American receives only slightly more 
than the daily minimum. Sure 51 has stated that one third of the popula- 
tion of the country is under par from the standpoint of nutrition. 

Certain conditions are known to modify the requirement of vitamin 
B,: It is increased by a high intake of carbohydrate and is spared by 
high ingestion of fal. ir ' It varies with the species and with the indi- 
vidual. 15 It is greater - in the presence of infection, fever, diabetes, 45 
hyperthyroidism, pregnancy, exercise, a high basal metabolic rate, lac- 
tation, an unusual gain in weight, elderliness in women, a postoperative 
state and any gastrointestinal condition causing poor absorption, such 
as colitis, diarrhea, pyloric stenosis or achlorhydria. 15 The content 
of the diet may be adequate but utilization by the subject insufficient. 
Not only is the total ingestion important, but the concentration of 
thiamin in the diet influences its utilization. 15 

In regard to the requirements of riboflavin, Copping and Roscoe 40 
stated: “There are at present [August 1937] no data available for 
calculating human requirements of vitamin B 2 complex.” It is related 
to the protein intake. 4 An adequate intake has been estimated tentatively 
by Rose 2 and Daniel and Munsell 47 at 600 Sherman-Bourquin units 
for adults and 400 for children up to 10 years of age. Rose believes 
the optimum to be about four times the minimum necessary. 

NATURAL SOURCES 

The usual method of arriving at an assumption of deficiency of 
vitamin B is analysis of the dietary intake. The following table lists 
the most potent sources of vitamins B x and G (B 2 ) and the content 
of the commoner foods, in the approximate order of richness. It is 
compiled from tables in Addinall’s publication 1Db and Rose’s book 2 
and from tables in the publication of Daniel and Munsell. 47 In Addinall’s 
publication the figures were given for international units of thiamin per 
ounce (28.3 Gm.). In Rose’s table (which is much more extensive 
than the list here submitted) the values for B x were expressed in 

44. National Institute of Nutrition : Personal communication to the author. 

45. Wilder, R. M., and Wilbur, D. L.: Diseases of Metabolism and Nutrition: 
Review of Certain Recent Contributions, Arch. Int. Med. 57:422-471 (Feb.) 1936. 

46. Copping, A. M., and Roscoe, M. H. : The Water-Soluble B-Vitamins in 
Yeast, Flour and Bread, Biochem. J. 31:1879-1902 (Oct.) 1937. 

47. Daniel, E. P., and Munsell, H. E. : Vitamin Content of Foods : A Summary 
of the Chemistry of Vitamins, Units of Measurement, Quantitative Aspects in 
Human Nutrition and Occurrence in Foods, Miscellaneous Publication 275, United 
States Department of Agriculture, June 1937. 



86 


ARCHIVES OF OTOLARYNGOLOGY 


arbitrary shares, one of which equals 10 Sherman-Chase units. For the 
sake of comparison these values have been converted into international 
units per ounce. The Daniel and Munsell publication gave figures 
sometimes in international units and sometimes in Sherman-Chase units 
per hundred grams. These have been converted into international units 
per ounce. There is a note in this table stating that the figure for thiamin 
is usually an indication of the amount of B complex present. The 
figures for B, from the last two sources are in Sherman-Bourquin units 
per ounce. There is qualitative agreement in the literature 48 as to the 
most potent sources, but the table illustrates the quantitative discrep- 
ancies so often found. These are in part due to analyses by different 
persons. The two figures so frequently appearing in the column based 
on the work of Daniel and Munsell represent the maximum and mini- 
mum in a list of observations made on different specimens at different 
times in different laboratories. A cipher indicates that the vitamin is 
absent; a dash, that no figure was given. One plus and 2 plus are 
qualitative indicators, meaning poor sources and fair sources, respectively. 


Thiamin, Vitamin G (BO. 

International Units Sherman-Bourquin Units 

per Ounce per Ounce 

A A 


Food 

Addinall 10b 

Rose 2 

Daniel and 
Munsell 47 

Rose 2 

Daniel and 
Munsell 47 

l’east 

Brewers’, dried 

— 

709 

200 to 1.1S0 

326 

500 to 1,000 

Bakers’, dried 



142 

>166 

426 

295 to 557 

Bakers’, compressed 

— 

50 

— 

336 

— 

Molasses, cane 

210 

0 

0 

““ 

— 

Wheat 

Germ 

190 

170 

75 to 625 

S6 

— 

Whole 

2$ 

21.3 

2S to 113 

24 

16 to 33 

Bran 

56 

22.5 

— 

+ 

— 

Flour 

4 

0.5 

— 

0 

— 

Bread 

3 

0 

— 


— 

Buckwheat 

56 

— 

37 

— 

— 

Rice 

Brown 

2S 

15.5 

IS to 33 

0 

— 

Brown, boiled 

21 

— 

— 

— 

— 

Brown, polished 

2 

— 

7 to 20 

0 


Rye germ 

2S 

15.5 

250 

— 

— 

Corn 

Whole 

2S 

+ 

24 

+ 

— 

Canned 

14 

— 


+ 


Barley 

26 

— 

IS 

— 

— 

Pearled 

4 

— 

— 

— 


Beans 

Kidney 

50 

35 

41 

4- 

Trace 

Rima 

28 

115 

17 to 25 

90 

35 

Baked navy 

14 

— 

— 

— 

— 

Soya 

32 

70 

23 to 12S 

— 

300 

Peas 

Dried 

36 

S3 

25 

100 

35 to 50 

Raw 

21 

42 

13 to 50 

2S 

35 to SO 

Canned 

11 

+ 

— 

s 

— 


( Tabic continued on next parte) 


48. H. J. Heinz Company has furnished nutritional data and charts corroborating - 
this statement. 



Thiamin, Vitamin G (Be), 

International Units Sherman-Bourquin Units 

per Ounce per Ounce 


Food 

l ■ ■ 

Addinall i 2 '- 

Rose 2 

\ t — 

Daniel and 
Munsell 17 

Rose 

Daniel and 
2 Munsell 47 

Meats 

Liver 

46 

14 (mutton) 13 

25S 

2G5 to 333 

Kidnev 



12.5 

13 

22G 

(beef)2G5 to 333 

Fork, lean 

52 

45 

(pig) 113 

GO 

2S 

35 

11am 

30 


— 


— 

Ham, cooked 


0 

— 

2+ 

— 

Bacon 

25 

+ 

— 

24 

28 

Bed 

Muscle 



1 to 25 

28 

33 to 50 

Heart 

— 

— 

17 

— 

100 

Dried bed 

14 

— 

25 to 33 

Oi. 

133 to 1GG 

Mutton 


17 

20 

2+ 

— 

Veal 


*T* 

— 

44 

33 to 50 

Chicken 


— 

— 

4* 

— 

White 

...... 

21.5 

50 

— 

— 

Dark 


43 

100 

— 

— 

Egg, whole 


S 

13 

40 

33 

Yolk 


25 

20 to 43 

GO 

50 to 100 

White 


0 

0 

28 

20 to 40 

Kuts 

Almond 


11.3 

27 

— 

— 

Filbert 


— 

— 

— 

— 

Hazelnut 


— 

GG 

— 

— 

Pecan 

2S 

14 

27 to GO 

— 

— 

Walnut 


42.3 

50 


— 

Peanut 


31 

37 

55 

— 

Peanut butter 


20 

— 

36 

— 

Vegetables 

Asparagus 

20 


— 

2+ 

— 

Parsnip 


10.5 

12 

— 

— 

Turnip greens 


4.5 

S 

SG 

100 

Avocado 



14 

17 

10 

IS 

Artichoke 


-r 

— 

— 

— 

Leek 


— 

9 

— 

— 

Cauliflower 

G 

s 

86 

IS 

20 

Cabbage 


7 

7 to 11 

14 

20 

Potato 


5.5 

4 to 13 

$ 

'5 to 34 

Potato, sweet 


10 

4 to 11 

10 

10 to 12 

Carrot, raw 


7 

3 to 33 

14 

10 to 16 

Carrot, boiled 

4 

— 

— 

— 

— 

Pumpkin 


+ 

— 

40 

— 

Broccoli 

— 

5 

5 to 11 

10 to 133 

Tomato 

— 

5 

3 to 13 

9S 

4 

Tomato juice 

4 

4.5 

2 

G 

5 to 10 

Lettuce 

— 

5 

4 to 30 

— 

S to 33 

Squash 


— 

3 

— 

1 

String bean 


4.5 

3 to 7 

S 

8 

Spinach 

4 

11 

C to 13 

G 

16 to 50 

Beet 

4 

1.5 

— 

14 

1G 

Onion 

4 

1.5 

13 

4 

— 

Celery 


+ + 

Trace 

— 

— 

Turnip 


4.5 

5 to 13 

12 

5 to 1G 

Dairy products 

Cow’s milk 


1.5 

2.7 to 8 

10 

12 to 33 

Human milk 

3 

— 

1 to 7 

— 

6 to 11 

Buttermilk 

3 

1.5 

— 

10 

— 

Cream 

6 

— 

— 

— 

— 

Butter 

11 

0 

— 

0 

— 

Cheese 

3 

4* 

0 to 10 

14 

14 to SG 

Fruits 

Prune, dried 

20 

10 

30 

74 

ss 

Apple, dried 

9 

— 

— 

— 


Apple, fresh 


3.5 

1 to 13 

6 

3 to 7 

Banana 

5 

15 

2 to 16 

10 

8 to 16 

Cantaloup 


3 

<4 

— 

— 

Orange juice 

5 

12.5 

11 

10 

G to 13 

Lemon juice 


+ 

2.7 

4* 

— 

Peach, fresh 

3 

— 

— 

SO 

Peach, canned 

3 

— 

— 

— 

— 

Sea foods 

Fish 

6 



13 

+ 

SO 

Oyster 

11 

21.5 

— 

9 

— 

Clam 

1 

— 


0 

— 
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Because of the yeast used in brewing I thought that beer might be 
an excellent source of vitamin B. Two well known breweries furnished 
the following figures per 12 ounce (340 Gm.) bottle: 

Vitamin Bi, Vitamin G (Bs), 
International Sherman-Bourquin 
Units Units 

Company X 40 So 61 

Company 2 50 12 CO 

This is only 1 to 3 international units of thiamin and 5 units of vitamin 
G (Bo) per ounce (28.3 Gm.), which could not be considered a rich 
source. Most of the vitamin remains in the sedimentary yeast, but that 
which remains in the beer is not destroyed by the pasteurization. 49 
No figures were furnished in direct answer to a question concerning 
draught (unpasteurized) beer. 

It will be noted that the best sources of thiamin, namely, yeast, whole 
grains, wheat germ, beans, peas, lean pork, liver, kidney, nuts, asparagus, 
parsnips, turnip greens, avocados, artichokes, egg yolk and dried prunes, 
are the richest also in riboflavin. Liver and kidney are especially rich in 
the latter while relatively poor in the former, except pig kidney, which 
is high in thiamin. Egg white contains no thiamin, is relatively rich in 
riboflavin but does not contain the P. P. (antipellagra) factor. 4 Fish 
muscle is rich in the latter but not in riboflavin. 4 B 4 is not abundant in 
foods and is closely associated with B 4 , as the latter cannot be obtained 
free of B 4 activity. 4 The distribution in foods of the remaining fractions 
of the complex is not known, but Copping and Roscoe 40 stated that 
the}'- found all yeasts good sources of the B complex. 

Variations in the Vitamin Content of Food Stuffs . — The vitamin 
content of original food stuffs varies considerably with climate, soil 
and maturity of the plant, or diet and age of the animal. Some of the 
discrepancies in the table are undoubtedly due to different methods 
employed, and certainly some error is present from converting figures 
from one biologic standard to another. But study of the Daniel and 
Munsell report shows, for example, wide variations between different 
species of the same bean. The different portions of a broccoli plant 
had varying values, and plants grown in Arizona were especially rich. 
Lima beans after freezing showed only a trace of thiamin, and oysters 
after freezing had lost two thirds of their value. The thiamin content 
of milk varied with the species of cow and still more with the diet. 
Pasteurization lowered the content 25 per cent in some instances and 
left only a trace in others. The loss of vitamin B 4 in the storage of rice 
amounted to 75 per cent in four years and varied with the container, 
while dried and stored peas had the same vitamin G (B 2 ) content as 

49. Siemers, G. F. : Personal communication to the author. 

50. Shakman, J. G. : Personal communication to the author. 
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fresh ones. 4 * Another author 2 stated that peas in drying lose 50 per cent 
of their vitamin. Hanning 51 found peas twice as potent in 1934 as in 
1932. Rose and Phipard 52 found peas of different seasons varying 
by 100 per cent. They also found that peas and lima beans lost half their 
B and G content by maturity. Other deleterious procedures are the 
treating of wines, ciders and other juices with bentonite (which absorbs 
vitamins Bj, G [B 2 ] and B c ) and the use of alkalis, as in the curing of 
ripe olives and the preparation of hominy. 43b The values for flour are 
given in the table, but it is noteworthy that patent flour contains no 
vitamin B. r ' 3 The riboflavin in flour is reduced by storage and bleach- 
ing but not the other B vitamins.' 10 The riboflavin content of peas and 
lima beans was not altered by freezing. 52 

Effects of Cooking. — The greatest loss of thiamin in cooking results 
from its water solubility and heat lability in neutral 7a or alkaline 
mediums. The loss of vitamin G (Bo) and the other factors is not 
great. 2 In boiling vegetables there is a great loss of thiamin if the 
water is discarded. 5 ' 1 Even with the water retained Rose and Phipard 55 
gave a loss in cooking peas of 25 per cent in fifteen minutes, beans 40 
per cent and turnip greens 10 per cent. The addition of soda causes a 
rapid loss of Bj. 50 The amount of exposure to the atmosphere also is 
important. 57 In acid mediums, however, thiamin is relatively heat 
stable 70 at cooking temperatures. Apples, for instance, according to 
Rose have the same value raw, baked and in applesauce. Boiling of 
oatmeal results in a 15 per cent loss. 2 

In regard to losses in baking, a large exposed surface as in preparing 
corn flakes, 2 or intense heat, as in preparing griddle cakes, results in a 
serious loss. The moisture content is a factor, as when all moisture is 
removed in the baking the temperature of the food rises to that of the 
oven or griddle. 50 " Copping and Roscoe 40 have made extensive studies 
on yeast and bread. They stated that, considering the dry weight of 
bread, there is little variation from the original flours but that the use 

51. Hanning, F. : Vitamin B in Canned, Strained Vegetables: Further Studies, 
J. Am. Dietet. A. 12:231-236 (Sept.) 1936. 

52. Rose, M. S., and Phipard, E. H. F. : Vitamin B and G Values of Peas 
and Lima Beans Under Various Conditions, J. Nutrition 14:55-67 (July) 1937. 

53. Copping and Roscoe. 40 Daniel and Munsell. 47 

54. Rose. 2 Garnett, W. P. : Personal communication to the author. .Smith. 431 ' 
Other writers, too numerous to cite. 

55. Rose. 2 Rose and Phipard. 52 

56. (a) Itter, S. : Personal communication to the author. ( b ) How We Get 
Our Vitamins, Special Circular, Extension Service, Department of Agriculture. 
University of Wisconsin, June 1936. (c) Other writers, too numerous to cite. 

57. Jones, D. B.: Personal communication to the author. 
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of baking powder completely destroys the vitamin B x . Others gave a 
loss of 10 per cent to 25 per cent in baking bread.' 3b The amount of 
yeast involved does not alter the vitamin content. 40 The quantity of 
vitamin B x in whole wheat bread (300 international units per pound 
[0.45 Kg.]) is three times that in white bread, but the amounts of 
riboflavin and of the vitamin G (B 2 ,) complex are more nearly the same 
for the two kinds of bread. Processing bran for breakfast food results 
in a 50 per cent loss. 2 One biscuit company reported a high figure for 
graham crackers but stated that this is variable owing to changes in 
the pH of the dough. 5S 

The Department of Agriculture 57 reported that commercial canning 
by modern methods results in much less loss than cooking in open 
containers. One canning company 59 stated that the whole process of 
cooking, canning and sterilizing may result in a loss of one-third the 
original B x content but that there is only negligible loss of the other 
B factors. Their published tables contain only qualitative information. 
Hanning 51 gave the results of her analysis of Bj content of canned 
vegetables in international units per ounce (28.3 Gm.), which compare 
with the values for raw foods in the earlier tables as follows: 


Tomatoes 7 to 12 = No change 

Peas S.2 = 60% to S4% loss 

Carrots 3.0 — 50% loss 

Green beans 1.0 = 00% to S0% loss 

Beets 1.0 = 33% to 75% loss 

Spinach 1.6 = 60% to SS% loss 


Another canning company 00 showed variable results in their published 
analyses. Tomatoes have about the value of the raw vegetable, while a 
compound of whole milk, whole wheat with added wheat germ and 
soybeans, which should certainly show a high B x content, has a value 
of only about that of raw milk. 

From these facts it becomes evident that, even with the aid of 
Cowgill’s formula or an assumed arbitrary standard of adequacy, dietary 
histories recorded by Watson’s chart or dietary diaries kept by the 
patient are rendered almost worthless in the estimation of the intake 
(not to mention absorption) of vitamin B by the variability of the content 
of the original food stuffs and the losses through storing, processing 
and cooking. Even with weighed diets of known caloric value, the 
problem becomes one to tax the guessing ability of a trained dietary 
expert and is far beyond the otologist in actual office practice. The 
clinical laboratory does not help, and the alleged clinical manifestations 
of mild deficiency of vitamin B are protean and vague. Therapeusis 


5S. Lankenau, J. C. : Personal communication to the author. 

59. Harding, E. R. : Personal communication to the author. 

60. Libby, McNeil & Libby. 
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must be based for the present on an assumption made by the practitioner 
of the art of medicine rather than on a diagnosis substantiated by 
scientific means. 

Note. — Since this was written Selfridge 01 has shown that the greater part of 
the improvement in hearing is due to nicotinic acid, while only a small fraction 
of the benefit is derived from thiamin. 

REPORT OF CASES 

The following epitomized case histories present the author’s some- 
what inconclusive experience with vitamin B treatment for impaired 
hearing : 

Case 1. — Mrs. S. A. W., aged 77, reported for treatment on June 17, 1938, 
complaining of loss of hearing for eighteen months, with roaring tinnitus. Tuning 
fork tests of the right ear showed impaired hearing throughout the scale, more 
marked in the lower portion, with shortened bone conduction and a raised low 
tone limit. In the left ear there was impairment throughout the scale, more 
marked for upper tones, with a lowering of the high tone limit. The eustachian 
tubes were normal on both sides. A diagnosis of mixed deafness was made and 
vitamin B complex made from rice bran prescribed, the daily dose being about 
1,000 international units of vitamin Bi and 200 Sherman-Bourquin units of vitamin 
G (B;), the other factors being present in the same proportions as found in the 
natural bran. At the end of three months the bone conduction in the right ear had 
increased from ten seconds to fifteen seconds (normal) for the C-2 fork. The 
C-4 fork was not as well perceived, but the hearing for the C-5 fork was slightly 
improved. In the left ear the bone conduction was increased from eight to thirteen 
seconds, the perception of the C-4 fork from ten to thirteen seconds and that of 
the C-5 fork from three to five seconds. Measured by the Galton whistle, the high 
tone limit in the left ear, which had been 20,000, improved to 25,000. The patient’s 
family had noted the improvement in hearing. 

Case 2. — Mrs. M. M. S., aged 65, was first examined on Sept. 14, 1937, stating 
that she had lost the hearing entirely in the left ear at the age of 12. There 
had been no suppuration, mumps, poliomyelitis or other ascertainable cause. The 
hearing in the right ear also was somewhat impaired and had become worse at 
the time of the climacteric. The patient did not know if the symptoms had been 
aggravated by pregnancies. She had two brothers and a sister deaf in the left ear. 
There was no deafness on the maternal side. The father was somewhat deaf, 
the condition coming on at about 70 years of age. The paternal grandfather was 
deaf. Barany masking of the right ear showed total deafness of the left ear. 
Tuning forks demonstrated moderate impairment of hearing in the right .ear 
throughout the scale, with slightly shortened bone conduction. The eustachian 
tubes were somewhat stuffy, the patient recently having had a cold. After a few 
inflations they opened well and stayed open. Vitamin B complex made from rice 
bran was prescribed, and after three months the results of testing were about 

61. Selfridge, G. : ‘The Eighth Nerve in Relation to Thiamin Chloride and 
Nicotinic Acid: A Comparative Study, Ann. Otol., Rhin. & Laryng. 48:419-432 
(June) 1939. 
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the same, with the exception that the C-4 fork was heard for fifteen seconds 
instead of ten seconds. The patient thought there was a slight improvement. 
There was no change in the totally deaf ear. 

Case 3. — Dr. D. B. W., aged 42, first noticed slight high-pitched tinnitus 
in both ears at the age of 38, with slight difficulty in hearing, especially in crowds. 
The patient had had considerable urticaria and hyperesthetic rhinitis, but there 
had been no allergic manifestations for several years. There was a questionable 
history of healed pulmonary tuberculosis. There were no foci of infection. Repeated 
audiograms over four years had shown a practically stationary loss, beginning at 
C-S and increased at C-6. After he had taken vitamin B complex for three months 
in amounts similar to those prescribed in case 1, the right ear showed a further 
loss of 10 per cent for the frequency 4096, while the left ear showed an improve- 
ment of 15 per cent throughout the lower portions of the scale. At 4096 the 
hearing was unchanged, while at 8192 there had been an improvement from 70 
to 85 per cent. The tinnitus was somewhat less marked. 

Case 4. — Mr. C. H. K., aged 38, was first seen on Jan. 20, 1938, when he 
stated that the hearing in the right ear had been somewhat less acute than that 
in the left ear for several years, becoming somewhat more impaired three years 
before. There was no tinnitus, nor had there ever been any suppuration. One 
brother was not deaf, but the mother had begun to lose her hearing before she 
was 40 years of age and had to use an artificial aid. The father was not deaf. 
The hearing of other relatives was unknown. There was no sinusitis. The tonsils 
were out and the teeth sound, and there were no symptoms referable to the general 
health. Hearing was impaired at both ends of the scale, with increased bone 
conduction. The eustachian tubes were entirely normal. A diagnosis of otosclerosis 
was made. The patient had a series of twelve injections of vitamin Bi, receiving 
6.66 mg. of synthetic thiamin (2,000 international units) daily, and thereafter took 
vitamin B complex by mouth for two months, receiving a daily dose similar to 
that given in case 1. At the end of two months there was no change whatever 
in the the hearing. 

Case 5. — Miss B. D. X. had been coming to my office for treatment for many 
years. In 1922 she had had encephalitis and had not been in robust health since 
that time. In 1929, at the age of 42, an artificial menopause was produced by 
roentgen rays. Subsequent to this transient attacks of light headedness developed, 
which eventually became attacks of actual loss of consciousness, in one of which 
she fell and injured herself. Deafness was first noticed in 1934, at which time 
a moderate impairment of perception for low tones was noted, with increased bone 
conduction. She had recurrent attacks of nasal allergy, during which the eustachian 
tubes closed. They were always restored to normal by inflations with a catheter 
and remained so between allergic attacks. The following year attacks of vertigo 
developed, precipitated by sudden movement and sometimes lasting several hours. 
Thorough examination for foci of infection revealed none. Fractional cold caloric 
tests elicited normal responses. There was no evidence of nerve deafness at that 
time. The attacks eventually subsided under treatment with large doses of 
ammonium chloride and have not recurred. The patient had been showing pro- 
gressive shortening of bone conduction on the left side, and in January 1937, at 
the age of 50, she had a slight loss of perception of C-5 in the right ear and slightly 
shortened bone conduction in the left ear, with impairment of hearing for C-4 
and C-5. The tone limits were normal. At that time there was no catarrh of the 
eustachian tube. Vitamin Bi was prescribed, 2,000 units to be administered paren- 
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terally daily for one month, after which vitamin B complex was given by mouth in 
doses similar to those in case 1 for three months, at the end of which time hearing 
tests showed no change whatever. 

Case 6. — Miss B. T., aged 51, had had progressive deafness all her life, which 
had at first been diagnosed as conductive, but later was thought by two different 
otologists to be otosclerotic. She had been using an artificial aid for several years. 
Unfortunately, there was no more recent record of her hearing than two years 
prior to her taking large doses of vitamin B complex over a period of three months. 
However, at the end of that time hearing tests, compared with those of two years 
before, showed further slight impairment of hearing for C-2 by air and bone 
conduction, while perception of C-4 was slightly improved in both ears and that 
of C-5 unchanged. 

Case 7. — Mr. A. H. M., aged 65, was seen in February 1938, complaining of 
buzzing and deafness in the left ear for ten days, which he attributed to an occa- 
sional explosive sound over the telephone. There was moderate impairment at 
both ends of the scale, but in the Weber test the sound was referred to the good 
ear and the bone conduction markedly shortened in the worse ear, leading to a 
diagnosis of nerve deafness. The eustachian tubes were normal, and there were no 
foci of infection. After administration of vitamin B complex by mouth as in the 
previous cases for these months, hearing tests showed no change whatever. Twenty- 
five days later splenectomy was performed for idiopathic thrombopenic hemorrhagic 
purpura, and the patient did not recover. The systemic disorder might, of course, 
have been a factor in the nerve deafness of apparently acute onset. 

Similar treatment has been prescribed in other cases, but it has 
been impossible to obtain follow-up reports because the patients live 
at a distance. 

SUMMARY 

The indexed literature of vitamin B has been reviewed up to Janu- 
ary 1938, embracing a discussion of the chemical nature and physiologic 
effects of the various fractions, the clinical symptoms of deficiency of 
vitamin B, the various units employed, the natural sources and the 
human requirements. 

It has been impossible to formulate a definite clinical syndrome for 
mild B deficiency. 

A review of laboratory procedures failed to disclose one applicable 
to ordinary clinical practice. 

Variations in the content of foods due to various factors render an 
estimation of the intake in the diet extremely inaccurate. 

A review of my cases of deafness treated by vitamin B suggests that 
there is a possibility of helping some persons by this means but that 
at the present time there are no means of selecting the patients who 
may be improved. 

1569 Paulsen Medical Dental Building. 



RECONSTRUCTION AFTER RADICAL OPERATION FOR 
OSTEOMYELITIS OF THE FRONTAL BONE 

EXPERIENCE IN EIGHTEEN CASES 
V. H. KAZANJIAN, M.D. 

AND 

JOHN M. CONVERSE, M.D. 

BOSTON 

Since 1931, at the suggestion of Dr. H. P. Mosher, a radical opera- 
tion for osteomyelitis of the frontal bone has been used routinely at 
the Massachusetts Eye and Ear Infirmary. Because of the poor prog- 
nosis with conservative treatment, radical resection of the frontal bone 
has been adopted as the operation of choice at other hospitals as well. 

The adoption of this radical operation has greatly diminished the 
mortality from the disease. For instance, statistics show in 1928 
and 1930 a total of 6 cases, with a mortality of 83.3 per cent — only 1 
patient out of 6 surviving; during the years 1936, 1937 and 1938, 1 
8 patients were treated without a mortality. 

The new operation, however, has created another problem, namely 
that of the deformity. It is unnecessary to enlarge on its psychologic, 
social and economic consequences for the patient. 

Eighteen patients have been referred to the plastic service of the 
Massachusetts Eye and Ear Infirmary for repair of the deformity. 
Eleven patients were from the clinic; 7 were private patients. Eleven 
were males ; 7 were females. The ages ranged between 8 and 44 years. 
Fourteen patients, or approximately 75 per cent, were under the age 
of 25. Eleven patients, or approximately 60 per cent, were under 
the age of 21. 

Just as is radical resection of the frontal bone, plastic repair of the 
consequent deformity is now a standardized procedure at the Massa- 
chusetts Eye and Ear Infirmary. 

Being concerned in this paper essentially with the plastic repair, 
we do not wish to discuss osteomyelitis of the frontal bone. On that 

From the plastic clinic of the Massachusetts General Hospital and the Massa- 
chusetts Eye and Ear Infirmary. 

Read before the Section on Laryngology, Otology and Rhinology at the 
Ninetieth Annual Session of the American Medical Association, St. Louis, May 18, 
1939. 

1. Until Sept. 1, 1938. 
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subject we refer the reader to other publications. 2 Ten of the cases 
in this series have been reported in two previous papers, by Drs. Mosher 
and Judd s and by Dr. Mosher. 4 

OPERATION FOR OSTEOMYELITIS 

Briefly summarized, the manner of treating osteomyelitis of the 
frontal bone in this hospital is as follows: The object of the operation 
being the complete eradication of the diseased focus and the preven- 
tion of recurrence, the frontal bone, after incision of the skin and 
periosteum and exposure, is removed en masse with the Hudson drill. 
Trephine holes are made in healthy bone away from the diseased area, 
and are joined with- the Gigli saw (fig. 1 A). The anterior and posterior 
walls of the frontal sinuses are removed with rongeurs. After the 
operation there is a large defect in the bone in the frontal area, limited 
by the edges of the surrounding bone, and an area of dura of corres- 
ponding. size is exposed. The wound is carefully packed so that the 
skin flaps, along with the periosteum, are kept elevated and turned 
away from the edges of the defect in the bone to permit their regular 
inspection for recurrence or formation of sequestrums (fig. IB). Until 
these possibilities are eliminated, along with that of intracranial com- 
plications, there is no question of plastic closure. 

PROBLEM OF PLASTIC CLOSURE 

The patient presents himself with a large gaping wound in the fore- 
head (fig. 2). A large area of dura lies uncovered and unprotected 
by bone. The problem from a plastic point of view is twofold : first, 
that of closing the defect in the soft tissue by an approximation in 
proper position of the skin flaps; second, that of replacing the absent 
bone. 


2. (a) Furstenberg, A. C. : Osteomyelitis of the Skull : The Osteogenetic 
Processes in the Repair of Cranial Defects, Ann. Otol., Rhin. & Laryng. 40:996 
(Dec.) 1931; The Pathology of the Spread of Osteomyelitis of the Skull: Its 
Relation to Brain Abscess, Tr. Am. Laryng., Rhin. & Otol. Soc. 39:423, 1933. 
( b ) Adson, A. W. : Surgical Treatment of Osteomyelitis of the Skull, Proc. 
Staff Meet., Mayo Clin. 8:169 (March 15) 1933. ( c ) Behrens, H. C. : Osteo- 
myelitis of the Skull of Otitic and Paranasal Sinus Origin, Arch. Otolaryng. 25: 
272 (March) 1937. ( d ) Adson, A. W., and Hempstead, B. E. : Osteomyelitis of 
the Frontal Bone Resulting from Extension of Suppuration of the Frontal Sinus : 
Surgical Treatment, ibid. 25:363 (April) 1937. 

3. Mosher, H. P., and Judd, D. IC.: An Analysis of Seven Cases of Osteo- 
myelitis of the Frontal Bone Complicating Frontal Sinusitis, Laryngoscope 43*153 
(March) 1933. 

4. Mosher, H. P. : Osteomyelitis of the Frontal Bone : Notes on Three Cases 
J. A. M. A. 107:942 (Sept. 19) 1936. 
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TYPE OF INCISION 

The type of incision which is made at the time of the initial opera- 
tion for the removal of the osteomyelitic frontal bone necessarily has 
a bearing on the secondary plastic operation. The primary object of 
the cutaneous incision is the proper exposure of the frontal bone. How- 



Fig. L — A, diseased bone exposed and drill holes made at a distance from the 
osteomyelitis. B, frontal bone resected; a portion of the anterior wall of the left 
frontal sinus still remaining, to be removed along with the posterior wall. 

ever, in the process of repair objections were found to certain types 
of incision. Modifications of the incisions were proposed, which did 
not handicap the operator but greatly facilitated subsequent repair. As 
much as possible, an effort has been made to bear this consideration 
in mind and to use the most favorable type of incision. 
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The inverted U incision (fig. 3 A), ideal cosmetically, because spar- 
ing an incision through the lower part of the forehead and the eye- 
brows, proved to give insufficient exposure of the lower portion of 
the frontal bone and the frontal sinuses and to be unfavorable to sur- 
gical drainage. 

The straight U incision (fig. 3 B) was attended with considerable dif- 
ficulty in keeping the flap elevated and sufficiently retracted to afford 
an inspection of the upper edge of the defect in the frontal bone, its 
natural tendency being to fall down over the wound. In the course of 
the plastic repair difficulties were encountered in dissecting away from 
the dura and in bringing down the curled-up flap. From a plastic point 



Fig. 2. — A, patient with large, gaping wound in the forehead, following the 
removal of a large section of the frontal bone. B, patient after closure of the wound, 
fourteen days after operation. 

of view the straight U incision appeared to present only disadvantages 
over the inverted T incision. 

The latter consists of a vertical branch extending upward in the 
midline of the forehead, above the area of osteomyelitis indicated by 
the edema, usually above the hairline, and a horizontal branch passing 
through, above or below the eyebrows. 

At first the horizontal incision was passed through the eyebrows 
(fig. 3 C), with the idea of dissimulating part of the scar. It was found 
that when the skin flaps were brought together the eyebrows were con- 
siderably distorted, because one half was carried up with the reflected 
skin flap while the other half remained in its proper position. When the 
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reflected flap was secondarily brought back into position, the eyebrows 
could not always be exactly fitted. Often a wide hairless scar separated 
the upper from the lower half of the eyebrows. This distortion was 
marked enough to necessitate special subsequent operative correction. 

It was therefore decided to avoid incision through the eyebrows 
and to adopt an incision either above or below them. 




Fig. 3. — A, inverted U incision. B, straight U incision. C, inverted T incision 
passing through the eyebrows. D, inverted T incision below the eyebrows. E, 
inverted T incision carried just above the eyebrows. F, inverted T incision above 
the eyebrows, with rounded angles, the most desirable type of incision for exposure 
of the frontal bone. 


The incision below the eyebrows (fig. 3D), while giving a slightly 
better exposure of the front face and floor of the frontal sinuses, pre- 
sented the disadvantage over the incision above them that they were 
completely carried away from their normal position by the skin flaps. 

The incision carried just above the hairline of the eyebrows appeared, 
therefore, the most favorable ( fig. 3 E ) . 
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It was noticed, however, that at the point of junction between the 
horizontal and vertical branches localized sloughing occurred rather fre- 
quently when the flaps were sutured together, apparently because this 
is a meeting point of angles of tissues of diminished blood supply. It 
was found advisable to round off the angles. The most suitable incision 
has appeared to be that illustrated in figure 3 F. 

POSTOPERATIVE CARE AND PERIOD OF OBSERVATION 

When one has performed the resection of the frontal bone, using 
the most favorable cutaneous incision, the question arises as to how 
soon the first stage of plastic repair, or closure of the soft tissues, may 
be performed. After the radical removal of the frontal bone, the wound 
is kept clean with sterile solution; if secondary infection of the wound 



Fig. 4. — Coarse paraffin mesh protecting the dura from the dressing in the 
early stages. 

should set in antiseptics such as dilute solution of sodium hypochlorite 
may be used ; bacteriophagic dressings and urea solution have occasionally 
been used. A nonadherent perforated tissue, such as “silkaloid,” protects 
the dura from the dressing in the early stages (fig. 4). During this 
period attention is focused on watching the edges of the defect in the bone 
for recurrence of the osteomyelitis and for sequestrums by stripping back 
the flaps along with the periosteum and on detecting possible intracranial 
complications. 

Experience gained in this series of eighteen cases has shown that 
the plastic closure should not be performed until all suppuration has 
ceased and the wound has become filled with healthy granulations. An 
excellent index of the time to operate is the presence of a thin layer of 
newly formed epithelium covering most of these granulations. This 
process usually takes two to three months. If the wound is closed at 




100 


ARCHIVES OF OTOLARYNGOLOGY 


an earlier period it appears impossible to be sure that all suppuration 
has ceased. Pus may be pocketed off in small areas under one or both 
flaps. In 1 case, closure was performed forty-two days after the 
removal of the frontal bone ; an abscess of the brain developed, which 
was found two months later and drained. The patient subsequently 
died of meningitis; although this result cannot be attributed directly 
to the plastic closure, the fact remains that closure was performed too 
early. 

It was noticed also that in practically all the cases definite marginal 
sequestration of bone occurred from thirty to sixty days after the 
operation. In 1 of the cases, after repeated cultures showing absence 
of active infection, closure of the wound was performed, fifty-two days 
after the operation. There followed troublesome months, during which 
subcutaneous abscesses were incised and sequestrums were removed. 

In conclusion, therefore, it appears that haste should not be taken 
in performing the plastic closure after the resection of the frontal bone 
for osteomyelitis. Delay of at least three months is advisable. 

FIRST STAGE OF PLASTIC REPAIR 

The first stage of the plastic repair, closure of the defect in the 
soft tissue, consists in bringing down the skin flaps from their position 
curled up over the edges of the bone to their original site. 

The operation has been performed both under a general anesthetic, 
usually ether, and under local anesthesia induced by infiltration of a 
2 per cent solution of procaine hydrochloride with a 1 : 50,000 solution 
of epinephrine; it is carried out in the following successive stages: 

1. The skin flaps are dissected away from the dura and the surround- 
ing bone (fig. 5 A and B ). The flaps are found curled up, apparently 
because of the pull of the fibroblasts and elastic fibers of the subepi- 
thelial tissue. 

2. The thin layer of new epithelium is shaved off with a knife 
(fig. 5 C). 

3. To break the pull of the deep layer and to permit liberation of 
the flap a series of crisscross incisions is made with the knife through 
the subepithelial tissue (fig. 5 D). 

4. The flaps are then drawn down into their original position and 
sutured with the finest silk sutures after careful trimming of the edges 
of the skin to insure perfect approximation (fig. 5 E). 

Careful hemostasis is essential. Finally a mildly compressive dress- 
ing is applied. It is not unusual to meet small pus pockets or necrotic 
bone in the process of dissecting the flaps. Careful placing of rubber 
drains and the removal of the necrotic bone usually prevent compli- 
cations in such cases. 
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After this plastic closure the appearance of the patient is consider- 
ably improved (fig. 2 B). Instead of an ugly, irregular wound, there 
is a smooth forehead with a continuous covering of skin. There is 
still, however, noticeable deformity due to the absence of bone. From 
the front of the face, a depression can be seen. Under the skin, pul- 
sations of the brain can be perceived, which are distinctly felt by the 
patient. In profile, flattening of the frontal region gives the patient a 



Fig. 5, — A, wound of three months after resection of the frontal bone. B, skin 
flaps dissected back, exposing the surrounding bone; superficial epithelium incised. 
C, epithelium dissected over the layer of granulations covering the dura. D, incisions 
carried through subepithelial tissue to permit extension of the skin flaps. E, skin 
flaps sutured into position, with drains in place. 


peculiar appearance, “birdlike” in extreme examples (fig. 6). More- 
over, the patient is usually worried about the presence of the frontal 
lobes under the skin. He becomes haunted by the thought of possible 
injury and in most cases wears a protective headpiece over the defect 
in the bone. 






102 


ARCHIVES OF OTOLARYNGOLOGY 


The extent of the deformity is naturally directly related to the 
amount of frontal bone removed and to the height of the forehead. 
In a patient with a low forehead the deformity is not as noticeable, 
since the hair compensates greatly for the lack of fulness of the frontal 
region. 

The defect in the frontal bone is irregularly quadrilateral and varies 
from 7 to 12 cm. in width and from 6 to 10 cm. in height. It is evident, 
therefore, that a second stage in plastic reconstruction is indicated, to 
replace the lost bone. 

REGENERATION OF BONE 

The question arises at this point how much regeneration of bone 
one can expect and how long one should wait for it to occur. 



Fig. 6. — Extreme flatness of the forehead. 


A revision of the roentgenograms made in the cases of this series 
was done by Dr. A. S. MacMillan. It appeared that there was regener- 
ation of bone in 2 cases. The regeneration was complete and was 
observed about eighteen months after the removal of the frontal bone. 
Both patients were children, aged 8 and 9 years respectively (fig. 7). 
In none of the 16 other cases was any definite regeneration observed. 
The youngest patient in these 16 cases was 13. Roentgenograms were 
taken periodically in all the cases ; some patients were followed for six 
years after the removal of the frontal bone. 

Why should there have been regeneration in the cases of the 2 
children and none in the other cases? According to Gray the skull 
grows rapidly from birth to the seventh year, by which time the fora- 
men magnum and the petrous parts of the skull have attained their 
full size. Around puberty a second period of activity occurs; this 
results in an increase in all directions, but it is especially marked in the 
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frontal and facial regions, where it is associated with the development 
of the sinuses. 

That bony regeneration is remarkably active in children is confirmed 
by the complete obliteration of the frontal defect in the 2 children. In 
another case, not included in this series, that of a boy aged 8 years, in 
which conservative treatment was used on account of the widespread 
extension of the osteomyelitis throughout the skull, regeneration of 
nearly the whole calvarium was observed. 

In the other 16 cases of this series no regeneration of bone was 
found. This observation is generally confirmed by a review of the 
literature on the subject, and the accepted opinion that the flat bones 
of the skull do not regenerate appears to be substantiated. 

That there are exceptions is evident. Furstenberg 2a cited numerous 
examples and gave a whole series of cases in which bone was regener- 



Fig. 7. — A, patient before plastic repair. B, patient after plastic closure and 
spontaneous regeneration of bone. 

ated. If there is regeneration in certain cases and not in others, what 
is the determing factor? 

If the periosteum is responsible for regeneration of bone it is given 
a poor chance to survive. After the resection of the frontal bone the 
skin flaps and the periosteum are reflected back to expose the edges 
of the remaining bone. Rapidly the natural tendency of the periosteum 
and of the subcutaneous tissue to shrink causes the skin flap to curl on 
itself. The periosteum tends to disappear under the flap and ceases 
to remain a distinct structure, lost as it is in an amalgam of newly 
formed granulations. Therefore, when the plastic closure is done 
and the skin flaps are brought down into their former position, the peri- 
osteum has ceased to exist as such and the periosteum of the surrounding 
bone is probably incapable of producing new bone, because for regular 
inspection of the edges of the bony defect it must be stripped up from 
the bone and this maneuver repeated regularly may produce an area 
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of devitalized bone, lacking a normal periosteum, which encourages 
sequestration, and inhibits bony regeneration. 

If this procedure, however, were not carried out in the early stages 
and the wound were allowed to close it would be impossible to watch 
for progression or recurrence of the osteomyelitic process except by 
roentgen examination, which often reveals the presence of osteomye- 
litis only as late as ten days after the direct inspection of the bone 
would have revealed it (Mosher). 

To explain regeneration of bone, Furstenberg expressed the opinion 
that the dura and even the adjacent connective tissue may become osteo- 
genetic. In 2 recent cases, not included in this series, triangular flaps 
of normal periosteum were brought down from the upper frontal 
region to lie over the bony defect prior to suturing the skin flaps. In 
bringing down this periosteum it was turned over on itself, the side 
toward the normal bone above becoming the outer side. Regeneration 
has not occurred in these 2 cases after five months and after three 
months. 

Judging from the experience gained in this series, it appears that 
it is impossible to rely on spontaneous regeneration of bone and that 
the bone must be replaced by operative measures. The second stage 
of the plastic reconstruction for the closure of the defect in the frontal 
bone will now be considered. 

SECOND STAGE OF PLASTIC REPAIR 

Since the World War numerous reports have been made of methods 
for replacing loss of bone in defects of the skull. A review of the 
literature showed that most of the methods proposed for the closure 
of such defects apply to much smaller ones than those following resec- 
tion of the frontal bone. Most of the defects followed operative 
trephining or shrapnel or bullet wounds. For these the use of an 
osteoperiosteal graft removed from the outer table of the skull, as pro- 
posed by Mauclaire, 5 Muller and Koenig, 0 Jones, 6 Reed, 7 Frazier and 
Ingham, 8 * Coleman 0 and Gurdjian, 10 appears ideal. For larger defects, 

5. Cited by Juvara, E. : Procede de cranioplastie : Reconstitution de la paroi 
cranienne par des greffes, minces lames osseuses decoupees a la scie de la corticale 
interne du tibia, Rev. de chir., Paris 52:401 (June) 1933. 

6. Jones, R. W. : Repair of Skull Defects by New Pedicle Bone-Graft Opera- 
tion, Brit. M. J. 1:780 (May 6) 1933. 

7. Reed, J. V.: Repair of Cranial Defects, Am. J. Surg. 18:285 (Nov.) 1932. 

8. Frazier, C. H., and Ingham, S. D. : Review of the Effects of Gunshot 
Wounds of the Head Based on the Observation of Two Hundred Cases at U. S. 

General Hospital No. 11, Cape May, N. J., Arch. Neurol. & Psychiat. 3:17 (Jan.) 

1920. 

(Footnotes continued on next page) 
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various methods have been proposed. Plates made of silver or 11 cellu- 
loid 12 have been universally recognized as unsuccessful. Boiled bone 13 
and bone removed from cadavers have been used. Naffziger 14 gave an 
account of the use of pathologic bone removed from the skull, sterilized 
and transplanted back to its former site with success. Gurdjian 10 used 
boiled bone removed from the skull of a cadaver after sterilizing it 
and observed its resorption within eighteen months. Pankratiev 15 
described 4 successful transplants of sterilized bone from cadavers. 

O’Connor 16 used large grafts of beef cartilage supplemented by 
small cartilaginous isographs to fill in frontal defects. 

Cartilage removed from the ribs was used extensively during the 
war, particularly by Morestin. 17 While an excellent transplant material, 
cartilage has the inconvenience of having to be used in multiple pieces, 
as a single piece large enough cannot be obtained ; moreover, it affords 
little protection, as it merely becomes encapsulated in fibrous tissue 
without cementing itself to the adjacent bone. 18 It was used extensively 
in some of the cases reported in this paper to fill in certain minor- defects 
following the closure of the defect by the bone graft. 

Osteoperiosteal grafts appear to be most practical, because they 
are easy to obtain and become joined to the adjacent bone to form a 
continuous protective bony covering. Grafts have been obtained from 
the scapula, 19 the ribs and the ileum, but the most satisfactory source 
is the tibia. Easily accessible, the tibia yields the large flat grafts that 
are needed to repair large defects. 

9. Coleman, C. C. : Repair of Cranial Defects by Autogenous Cranial Trans- 
plants, Surg., Gynec. & Obst. 31:40 (July) 1920. 

10. Gurdjian, E. S.: Management of Depressed Fractures of the Skull and Old 
Skull Defects, Ann. Surg. 102:89 (July) 1935. 

11. Elsberg, C. : Plate for Defects of the Skull, Ann. Surg. 47:795, 1908. 

12. Mitchell, A. B. : Repair of Injuries to the Skull by Perforated Plates, 
Brit. J. Surg. 5:40 (July) 1917. 

13. Babcock, W. W. : Soup Bone Implant for the Correction of Defects of 
the Skull and Face, J. A. M. A. 69:352 (Aug. 4) 1917. 

14. Naffziger, H. C. : Restoration of Defects in the Skull, with Special Ref- 
erence to the Management of Intrinsic Tumors of the Skull and Certain Types of 
Localized Osteomyelitis, Ann. Surg. 104:321 (Sept.) 1936. 

15. Pankratiev, B. E. : Deaf Bone Grafts to Repair Skull Defects, Ann. Surg. 
97:321 (March) 1933. 

16. O’Connor, G. B.: Contour Reconstruction After External Frontal Sinus 
Operation, Ann. Otol., Rhin. & Laryng. 47:138 (March) 1938. 

17. Morestin, cited by Woodroffe, H. L. W. : The Reparation of Cranial 
Defects by Means of Cartilaginous Grafts, Brit. J. Surg. 5:42 (July) 1917. 

18. Primrose, A.: Cranioplasty: The Value of a Graft of Bone, Cartilage or 

Fascia in Closure of Cranial Defects Caused bv Wounds of War Ann Sur^ 
70:1 (July) 1919. ' ' 

19. Jones, B. L.: Bone Transplantation from Scapula, Ann. Surg. 66:160 
(Aug.) 1917. 
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Delangeniere 20 reported 104 cases of successful transplantation by 
this method. He put the periosteal surface against the dura. If 
necessary he used two layers of graft with the rough bony surfaces 
facing each other. 

Albee, 5 to obtain the necessary curvature of the graft, made a series 
of parallel lines on its under surface with the electric saw, rendering 
it possible to bend it to the desired shape. 

Juvara 21 laid the graft over the dura, its internal or rough surface 
inward, having previously smoothed it with a large file. He used a 
special forceps to bend the graft to the suitable shape. 

Similar methods, slightly modified, were reported by Tillier, 22 
Brenizer 23 and Rhodes. 24 

In this group of 18 cases, bone grafting was carried out in 4. In 2 
cases of children, the patient presented complete regeneration. In the 
other 12, either the patient did not care to undergo an additional opera- 
tion, or sufficient time has not elapsed at the time of writing for the 
operation to be performed. 

In all the cases sufficient time was allowed to permit bony regenera- 
tion, the period between the closure of the soft tissues (first stage) 
and the bone grafting (second stage) having been from twelve to 
eighteen months. 

The operation for transplanting bone to the frontal defect has been 
performed under general anesthesia, under local anesthesia, and under 
a combination of both methods (avertin with amylene hydrate and a 
local anesthetic). 

1. Incisions are made through the scars in the frontal area, and the 
flaps are dissected away from the dura until the edges of the surrounding 
bone are encountered. 

2. The periosteum covering the surrounding bone is elevated over 
about 2 cm., and the bony edges are freshened with a rongeur. 

3. Careful hemostasis of the wound is then carried out. 

20. Delangeniere, H., and Lewin, P. : A General Method of Repairing Loss 
of Bony Substance and of Reconstructing Bones by Osteoperiosteal Grafts Taken 
from the Tibia, Surg., Gynec. & Obst. 30:441 (May) 1920. 

21. Juvara, E. : Procede de cranioplastie : Reconstitution de la paroi cranienne 
par des greffes, minces lames osseuses decoupees a la scie de la corticale interne du 
tibia, Rev. de chir., Paris 52:401 (June) 1933. 

22. Tillier, R. : Cranioplasty for Large Loss of Frontal Bone, Bull, et mem. 
Soc. nat de chir. 56:1277 (Nov. 29) 1930. 

23. Brenizer, A. G. : Total Bone Grafts into Skull Defects, Ann. Surg. 64:516 
(Nov.) 1916. 

24. Rhodes, R. L. : Treatment of Cranial Defects by Bone Grafting, Surg., 
Gynec. & Obst. 19:546, 1914. 
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4. An incision is made medially to the crest of the tibia, exposing its 
inner aspect. The length of the incision is determined by the length of 
the graft to be removed and is generally from 10 to 15 cm. After a 
good exposure of the bone covered by its periosteum a wide, fiat and 
rather thick (about 0.5 cm.) osteoperiosteal graft is removed with a 
wide chisel. In certain cases one wide graft is sufficient, but generally 
two grafts are necessary. 

5. Each graft is grasped between compresses and fractured into the 
proper curvature to reproduce the natural contour of the forehead. 

6. The grafts are then introduced, one in the lower and the other 
in the upper portion of the defect. They are placed with the periosteal 
surface outward, the ends in contact with the edges of the surrounding 
bone; the periosteum of the graft is sutured to the periosteum of the 
adjacent bone. 

7. The skin flaps are sutured together with fine silk, and a mildly 
compressive and immobilizing dressing is applied. 

A systematic check-up by roentgenograms, carried out over years 
at the Massachusetts Eye and Ear Infirmary, has shown that the grafts 
have been successful. 

The appearance of the patient approaches that of a normal person. 
The contour of the forehead is satisfactory, and the grafts are firm, 
solid and resistant (fig. 8). 

The reasons for not transplanting bone at the initial operation are 
as follows : 

1. The occurrence of intracranial complications cannot be excluded 
even at this stage; therefore, it is felt that it is safer to repair the 
cutaneous defect first. 

2. As most of the patients have large frontal defects, the operative 
trauma is considerable. Moreover, because of the possibility of infec- 
tion, it is advisable to take no chances of failure of the bone graft. With 
small defects, when the entire wound is covered by epithelium, it may be 
safe to transplant bone at the initial operation for the repair of the 
defect. This was successfully done in 2 cases. 

3. Usually an opening at the nasofrontal duct communicating with 
the nasal cavity is present at the first operation. 

Transplantation of bone improves the appearance of the patient and 
contributes added protection. However, it was found that in order 
to gain further cosmetic improvement in some cases it has been necessary 
to add pieces of cartilage over the eyebrows and frontal eminence. In 
1 case a large piece of dermal graft was inserted over the entire 
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forehead four months after the operation for bone graft, with a rather 
pleasing effect on the contour of the forehead. 

Cartilage has been used thus only as a secondary method, for the 
restoration of the contour and a completion of details impossible to 



Fig. 8. — A, patient six months after resection of the frontal bone. B, patient 
after plastic closure of the skin flaps ; depression due to absence of bone. C and D, 
patient after bone grafting; restoration of the normal contour of the forehead. 

achieve with large bone grafts. For this, grafts are removed from the 
cartilage at the junction of the seventh, eighth and ninth ribs, shaped 
and buried under the skin in desired locations. 




KAZ AN J IAN-CONVERSE— OSTEOMYELITIS 


109 


COMPLICATIONS 

Complications following the plastic repair were due to too early 
closure and have been previously reported. One patient died of abscess 
of the brain and meningitis. Although the complication cannot be 
attributed directly to this, the fact remains, as already mentioned, that 
closure was performed too early. In another case the elimination of 
sequestrums continued for months after an early closure of the flaps. 

The possibility of convulsions following the plastic repair, due to 
adhesions between the dura and the skin or the grafted bone, has been 
considered. Epilepsy as a sequela of osteomyelitis was observed in 
3 of the 18 cases reported. In all 3 cases the convulsions had occurred 
before the plastic operation and therefore could not be directly attributed 
to the latter procedure. It is noteworthy that the 3 patients presented 
evidence of intracranial complications at the time of their first admission 
to the hospital. 

The first patient, aged 25, presented meningeal signs, stiffness of the neck 
and Kernig’s sign. The lumbar puncture showed fluid under a pressure of 270, 
with 890 cells, 27 per cent of which were polymorphonuclears. She presented 
bilateral papilledema also. On resection of the frontal bone an extradural abscess 
was found. Four days after the operation she had her first generalized convulsion. 

The second patient, aged 13, was admitted after jacksonian epilepsy on the left 
side. When the frontal bone was resected granulations covering the dura and an 
extradural abscess were found. After the operation the lumbar puncture showed 
fluid under a pressure of 180, with 13 cells, all lymphocytes. Examination of the 
fundi revealed bilateral papilledema. 

The third patient, aged 22, showed stiffness of the neck without Kernig’s sign. 
On lumbar puncture turbid fluid under a pressure of 200 was found, with 810 
cells, 70 per cent of which were polymorphonuclears. The dura, after resection 
of the frontal bone, showed an area covered with granulations, although no definite 
extradural abscess was found. One month later, an abscess of the frontal lobe 
was localized and drained. Eighteen months later, the patient had her first general 
convulsive seizure. The attack of epilepsy occurred, however, before the plastic 
closure, the latter procedure having been purposely delayed after the appearance 
of these intracranial complications. 

It is possible, therefore, to draw three general conclusions: first, 
that the convulsions were not due to the operative reconstruction ; second, 
that the convulsions occurred in cases in which definite pathologic 
changes in the intracranial area were presented, and, third, that the soft 
tissue should not be closed until all suppuration has ceased and until the 
possibility of intracranial complications has been eliminated. 

CONCLUSIONS 

The adoption of a radical procedure in dealing with osteomyelitis 
of the frontal bone has brought up the problem of secondary plastic 
repair of the deformity. 
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Plastic reconstruction should be considered only when suppuration 
and intracranial complications have been eliminated. 

Except in cases of children,' bony regeneration of the operative defect 
has not been observed. 

The reconstruction is done in two stages. The first stage is a closure 
of the defect in the soft tissue. The second stage is the repair of the 
bony defect with bone grafts. 

Epilepsy could not be attributed to the plastic operation and was 
observed only in cases in which intracranial complications were pre- 
sented earlier, at or near the time of the operation for osteomyelitis. 

ABSTRACT OF DISCUSSION 

Dr„ Harris P. Mosher, Boston: This is a timely paper. It rounds out the 
report of the work on fulminating osteomyelitis of the frontal bone complicating 
infection of the frontal sinus which my associates and I have been doing for the 
past eight years at the Massachusetts Eye and Ear Infirmary. Why we see only 
the fulminating type, following swimming, I do not know. It sounds like an 
alibi to say that the severity of the infection of osteomyelitis may differ in different 
parts of the country. This, however, happens in infection of the mastoid. The 
epidemiology of osteomyelitis has not been worked out; neither has sulfanilamide 
or sulfapyridine entered the picture, as it will do in our next cases. 

In the operative management of our cases we have settled down to a procedure 
which is practically routine, the only one which has given us increasingly better 
results and kept us from floundering about as we used to do. I am still waiting 
for some one to tell me how to determine at the beginning of an infection whether 
it will localize and the bone sequestrate or whether it will spread like wild fire. 
I am not advising a radical, deforming operation just from the lust for surgical 
procedure; until I get the information just mentioned I shall not trim my sails. 

These frank statements will, I hope, dam up a little of the flood of oratory on 
the type of operation to be used, which I know from past experience is easily 
started. The type of operation is certainly not the main topic of the paper under 
discussion. 

The operation for osteomyelitis of the frontal bone is simple. It is really an 
encircling operation. The only hard thing about it is to make up one’s mind 
to do it and do it early. I have given up appeasement. 

The radical operation for osteomyelitis is really a three stage operation. The 
first stage consists of the removal of the diseased bone, and the other two com- 
prise the plastic repair of the deformity left by the first. No one likes to leave 
a patient markedly deformed after operation, as would be the case without the 
plastic repair which is the subject of Dr. Kazanjian’s orderly, well reasoned, 
informative paper. On the basis of an impressive number of cases, he has given 
his present, up-to-date technic, which he has naturally bettered as the number of 
his cases has increased. 

I should like to emphasize three points dealt with in the paper — the time of 
closure, the regeneration of bone and the occurrence of convulsions before or after 
the plastic closure. 

The surgeon should err on the safe side in determining the time of closure. 
We have had trouble a few times with small sequestrums or the opening up of 
the lower part of the wound in the middle line when the closure was made before 
three months. 
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As to regeneration of bone, we have not been able to duplicate the experience 
of Furstenberg. In most of his reported cases the operative defect filled in with 
new bone. This is, of course, much to be desired. Dr. Kazanjian has had but 2 
cases in which this has occurred, and both the patients were children. From the 
literature one gets the impression that the flat bones of the skull do not regenerate. 

It is the common belief that bone regenerates chiefly from the periosteum. In 
talking with Dr. Kazanjian, I have gathered that he feels that we maltreat the 
periosteum by the hurried removal of bone and by the disturbance of frequent 
dressing and frequent inspection of the edges of the defect for progressive necrosis 
of the bone. I feel that there is something in this view and am in favor, since 
there is a wide open wound, of determining such a happening by roentgen examina- 
tion, even though roentgen evidence is shown late. In other words, one can afford 
to wait a little if by so doing one gives the periosteum a better chance to bring 
about regeneration of bone. 

It is comforting to learn of the 104 cases of successful transplantation of bone 
grafts to correct deformity reported by Delangeniere. The size of the bone grafts 
used by Dr. Kazanjian is a bit startling. He gives convincing reasons why the 
bone graft should not be used at the original operation, however great and natural 
is the temptation. 

It is likewise tempting to try filling the operative defect with the bone which 
has been removed at operation after sterilizing it or to use animal bone. However, 
it hardly seems worth while when there is plenty of live bone in the patient’s 
nearby tibia from which an autogenous graft can be taken. 

Convulsions may occur before or after the plastic closure. Dr. Kazanjian 
naturally would like to have them all occur before the plastic repair and cites 3 
cases in which they did so occur. Convulsions in connection with osteomyelitis 
are due to scar tissue or to cysts of scar tissue. 

Osteomyelitis is an ideal disease to cause scar tissue. The epileptic attack, 
so-called, are pressure convulsions like those of typical jacksonian epilepsy. Much 
as one dislikes to have them occur, they should cause no surprise. The wonder 
is that they do not occur more often. If they persist after a reasonable period 
of rest and observation the treatment is the obvious one of opening the incision 
and dissecting out the cyst or removing the offending scar if it can be located. 

No surgeon is justified in assuming responsibility for a patient with fulminating 
osteomyelitis of the frontal bone unless he fully realizes what the frequent com- 
plications are and knows that he is dealing with one of the most fatal of surgical 
diseases. In no other part of the body has partial operation or watchful waiting 
more often proved disastrous. 

The general surgeon is behind the times in treating this condition, as he is in 
treating deep abscess of the neck. 

Dr. Vilray P. Blair, St. Louis: I think the last two remarks were bait 
thrown out to me, but I am not taking it. In the time allotted, I will stick to 
what I was asked to discuss — the treatment of a defect in the skull. 

I was much interested in Dr. Kazanjian’s use of the osteoperiosteal graft from 
the tibia. I have never performed that operation. My associates and I have 
observed defects of various sizes and from various causes, and in dealing with 
all there are two things at which to aim : One is to close the defect for the better 
function of the contents of the skull, and the other is to improve the appearance. 

Some small defects we have filled with cartilage, and for larger ones we prefer 
the plan of chiseling off an adjacent thin layer of the outer table. We have 
roofed over large defects with rafters of closely placed ribs, the ends of which 
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were notched to fit shiplap at the edge of the defect, their natural curve partially 
restoring the dome shape. A large loss of the vertex, such as formerly was not 
infrequently encountered after “decompression operations” or epilepsy, is both 
crippling and unsightly. In such cases the Naffziger plan of transplanting a fitted 
corresponding piece of boiled calvarium is ideal if the graft is biologically acceptable 
to the tissues, and there is no real reason why the particular piece of bone could 
not be tried out in the patient’s tissue before the real operation is undertaken. 

For improving the appearance also I think one can use cartilage, and we have 
come to use fascia lata rather than the Eitner dermal grafts, because in our hands 
the former have proved more certain to take. 

In a number of cases, cartilage smoothed out with fascia lata helps tremendously 
in giving the restoration desired. 

Granting, for the sake of the present discussion, that Dr. Mosher is right in 
his premise that radical operation is the way to treat osteomyelitis, I think he 
is fortunate to have Dr. Kazanjian to cover up for him, which he has done 
beautifully. 



THE GALVANIC REACTION IN GUINEA PIGS 

Iir. THE REACTION FOLLOWING SECTION OF THE 
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In two previous communications 1 we have discussed the galvanic 
reaction in normal and in unilaterally and bilaterally labyrinthectomized 
guinea pigs. The present study has to do with the galvanic reaction 
in guinea pigs in which the eighth nerve on one side was destroyed. 

Dohlman 2 experimented with the galvanic reaction of animals in 
which the vestibular nerves were sectioned intracranially or in which 
the vestibular ganglion had been removed. He concluded that elicita- 
tion of galvanic nystagmus is dependent on integrity of the cells in the 
vestibular ganglion and their central connections. This conclusion is 
in agreement with that of Blau , 3 who found in cats, guinea pigs and 
an ape that nystagmus could still be elicited with the galvanic current 
when the labyrinth was completely destroyed. He proved by micro- 
scopic examination of the temporal bone that Scarpa’s ganglion cells 
and the eighth nerve were still intact in these animals. Malassez , 4 after 
conducting examinations of deaf-mutes, concluded that the integrity of 
the semicircular canals is essential for postrotatory nystagmus but that 
the galvanic reaction can be obtained if a part at least of the vestibular 
nerve is still intact. Northington and Barrera , 5 working with monkeys, 

From the Department of Anatomy, the University of Mississippi Medical 
School. 

1. Buchanan, A. R., and Ladd, L. D. : The Galvanic Reaction in Guinea Pigs : 

I. The Normal Galvanic Reaction, Arch. Otolaryng. 29:124-135 (Jan.) 1939; 

II. The Reaction Following Labyrinthectomy, ibid. 29:136-145 (Jan.) 1939. 

2. Dohlman, G. : Experimentelle Untersuchungen iiber die galvanische Ves- 
tibularisreaktion, Acta oto-laryng. (supp.) 8:1-48, 1929. 

3. Blau: Experimentelle Studien iiber den galvanischen Nystagmus, Ztscbr. 
f. Ohrenh. (supp.) 69:6-7, 1913. 

4. Malassez, J. : Excitation mecanique et electrique du vestibule chez les 
sourds-muets, Compt. rend. Soc. de biol. 89:1256-1257, 1923. 

5. Northington, P., and Barrera, S. E. : Induced Nystagmus in Monkeys 

Following Peripheral Vestibular Lesions, with Clinical Correlations Larvncroscone 
47:729-754 (Oct.) 1937. ’ ' 
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came to the conclusion that anatomically or functionally intact laby- 
rinths are not necessary for the production of nystagmus by the gal- 
vanic current, but they found that an intact eighth nerve appears to 
be necessary for eliciting the response. In their opinion, a positive 
galvanic response (nystagmus) in the presence of a negative caloric 
response on the side on which there is vestibular dysfunction indicates 
that the eighth nerve on that side is not degenerated. 

PROCEDURE 

In the present study we destroyed the eighth nerve on the left side in 13 guinea 
pigs. The method employed for destruction of the nerve consisted of making a 
small drill hole through the skull, directly above the internal auditory meatus. 
An insulated electrode was inserted through this opening and forced down between 
the cerebellum and the lateral wall of the cranium. A right-angled projection at 
the distal end of the electrode was inserted into the internal auditory meatus, the 
tip of which was devoid of insulation. Orientation was simple, and a stop on 
the electrode indicated the approximate distance downward from the opening in 
the skull to the internal auditory meatus. Once oriented in the internal auditor}’ 
meatus, the electrode could be held rigidly in place while a galvanic current of 
about 10 milliamperes was allowed to flow through the electrode. An indifferent 
electrode was attached to some point on the surface of the animal. The success 
of the procedure was evident at once, since the eyes immediately deviated toward 
the side on which the lesion was present, the right eye upward and the left 
downward. Since we used ether anesthesia for the procedure, the animals revived 
quickly, and spontaneous nystagmus toward the right became evident immediately. 
The animals also showed ■ rotation of the head and concavity of the vertebral 
column toward the left, and they rolled violently in the same direction. Absence 
of the corneal reflex in the left eye indicated destruction of the seventh nerve, 
which was anticipated because of the close relation of this nerve to the eighth 
nerve in the internal auditory meatus. 

Before operation a kymographic record of the galvanic falling reaction in each 
of these animals was obtained. It was ascertained also that the eyes moved 
normally in response to changes in the position of the animal in space (head up, 
head down and right and left lateral positions). Records of the galvanic falling 
reaction were made on the fourth and the fifteenth postoperative day. Caloric 
tests were carried out on the fifth and the sixteenth postoperative day. The 
methods utilized in testing the galvanic reaction have been discussed in previous 
papers. 1 The methods for testing the caloric reaction have, been discussed in a 
previous communication by one of us (A. R. B.). B 

On the fifteenth or the sixteenth postoperative day the animals were killed, 
after perfusion with neutral 10 per cent solution of formaldehyde, and the brains 
were fixed according to the method of Swank. 6 7 They were embedded in pyroxylin, 
sectioned and studied microscopically in order to determine whether the eighth 
nerve was completely degenerated. 

6. Buchanan, A. R. : Eye Deviation and Nystagmus in Guinea Pigs with 
Lesions of the Cerebellum and Brain Stem, Laryngoscope 47: 874-900 (Dec.) 1937. 

7. Swank, R. : Marchi Type Stains Counterstained with Cresvl Violet, Anat. 
Rec. (supp.) 61:63 (March) 1935. 
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RESULTS 

Protocol . — A protocol of a typical experiment follows. A guinea pig was 
tested for reactions to the galvanic current on Oct. 13, 1938, at which time 3 
milliamperes of current was sufficient to elicit a reaction from either ear. Operation 
was performed on this animal on October 18. After the operation, which was 
performed with ether anesthesia, the animal rolled toward the left (the side on 
which the operation had been done) ; its eyes deviated toward the left, and there 
was spontaneous nystagmus to the right. The head was turned and rotated toward 
the left. There was also absence of the corneal reflex in the left eye, indicating 
paralysis of the seventh nerve. 

October 19: All the symptoms of destruction of the eighth and of the seventh 
nerve seen immediately after the operation were still present. 

October 21 : All the symptoms were still present except the rolling toward 
the left. Galvanic tests carried out on this date (fourth postoperative day) 
showed an increase in the number of paradoxic reactions on both sides over that 
seen preoperatively, the greater number being elicited from the ear on the experi- 
mental side. On the normal side there were two paradoxic reactions per 10 stimuli, 
and on the side of operation, 5 such reactions. The currents required were also 
increased on both sides, being 5 milliamperes on the normal side and 15 milliamperes 
on the side of operation. 

October 22 : The deviation of the eyes persisted, but there was no longer 
spontaneous nystagmus. A caloric examination carried out on this date (fifth 
postoperative day) gave results as follows : Stimulation of the right ear gave 
nystagmus upward and forward in the right eye and downward and backward 
in the left. This nystagmus was easily elicited and had a normal duration. Caloric 
stimulation of the left ear gave a slight nystagmus in the opposite direction. The 
fact that there was some nystagmus from caloric stimulation of the left ear 
probably indicates that degeneration of the nerve was incomplete. 

November 1 : Rotation of the head to the left, deviation of the eyes to the 
left and paralysis of the left seventh nerve were still present. A galvanic test 
carried out on this date (fifteenth postoperative day) showed no paradoxic reaction 
from the normal ear, while there were still 5 such reactions per 10 stimuli from 
the opposite ear. The currents required were 3.5 milliamperes on the normal side 
and 19 milliamperes on the side of operation. 

November 2 (sixteenth postoperative day) : Caloric examination gave results 
as follows : Irrigation of the right ear elicited nystagmus forward and upward in 
the right eye and downward and backward in the left eye. No nystagmus could 
be elicited by stimulation of the left ear. The animal was killed. Neutral solution 
of formaldehyde was injected into the brain, and the organ was fixed according 
to the method of Swank. 7 Histologic study of the brain showed degeneration of 
the vestibular division of the eighth nerve on the left side. The degenerated 
fibers could be traced into the vestibular nuclei. Interestingly, some of these 
fibers apparently ran directly into the cerebellum. This supports the opinion of 
Lorente de No 8 and others. There was also considerable degeneration in the 
trapezoid body, due apparently to direct injury to the ventral cochlear nucleus. 

Paradoxic Reactions. — Preoperatively, as has been true of each series of normal 
guinea pigs examined by this method, some paradoxic reactions were observed - 
of the total number of reactions observed in 13 animals, 6.3 per cent of those 

8. Lorente de No, R. : The Anatomy of the Eighth Nerve: Central Projec- 
tion of the Nerve Endings of the Internal Ear, Laryngoscope 43:1-38 (Jan.) 1933. 
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elicited by stimulation of the right ear and 6.1 per cent of those elicited by stimula- 
tion of the left ear were in the wrong direction. On the fourth postoperative day 
there was an increase in the number of paradoxic reactions from the ears on 
both the surgically treated and the normal side. The greater number of paradoxic 
reactions, however, were observed on the side which had been operated on, aver- 
aging S paradoxic reactions per 10 stimuli, or 50 per cent; on the normal side 
there was an average of 3.63 paradoxic reactions per 10 stimuli, or a percentage 
of 35.3. 

On the fifteenth postoperative day the number of paradoxic reactions was con- 
siderably less than on the fourth day, averaging 2.25 reactions per 10 stimuli on 
the normal side and 1.12 reactions on the side of operation. The percentage of 
paradoxic reactions on the normal side was 22.5, and on the side of operation, 11.2. 
It will be noted that on the fourth postoperative day, while paradoxic responses 
were increased on both sides, more were obtained from the side of operation. On 
the fifteenth day, on the other hand, more paradoxic responses were obtained 
from the normal than from the experimental side. Only 1 animal of the 13 showed 


Summary of the Results of Galvanic Stimulation of Thirteen Animals Before 
and After Section of the Eighth Nerve * 
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* In this table, “right” indicates the electrode placed in the right ear; “left,” the electrode 
placed in the left ear; “Unop.,” the electrode placed in the ear on the side opposite the nerve 
section, and “Op.,” the electrode placed in the ear on the side on which the nerve was sectioned. 


more paradoxic reactions on the experimental than on the normal side on the 
fifteenth day. 

Amount of Current Necessary for Responses . — The average amount of current 
required for a galvanic reaction in this group of animals before operation was 2.65 
milliamperes for the right ear and 2.61 milliamperes for the left ear. Post- 
operatively the amount of current required for a reaction was considerably increased. 
On the fourth day an average of 5.92 milliamperes was required for reactions from 
the ear on the normal side and an average of 9.15 milliamperes was required on the 
experimental side. By the fifteenth day the current required on the normal side 
was reduced to within normal limits, with an average of 2.81 milliamperes. On 
the side of operation it still required an average of 6.76 milliamperes to produce 
a reaction. 

Sign of More Effective Stimulus . — Before operation anodal and cathodal 
stimulation of the ears were equally effective in producing a response in 34 per 
cent of cases ; anodal stimulation was the more effective in 34 per cent, and cathodal 
stimulation in the remaining 32 per cent. On the fourth postoperative day anodal 
and cathodal stimulation were equally effective in 27 per cent of the cases ; anodal 
stimulation was the more effective in 27 per cent, and cathodal stimulation in the 
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remaining 46 per cent On the fifteenth postoperative day anodal and cathodal 
stimulation were equally effective in 13 per cent of the cases ; anodal stimulation 
was the more effective in 31 per cent, and cathodal stimulation in the remaining 56 
per cent. 

As with the labyrinthectomized animals, cathodal stimulation of the ear tended 
to be more effective than anodal stimulation after operation. Before operation 
there was an almost equal distribution of the cases in which anodal and cathodal 
stimulation were equally effective, those in which anodal stimulation was the more 
effective and those in which cathodal stimulation was the more effective. After 




Drawings of the brain stem. T. A. indicates the tuberculum acusticum ; C. R., 
the corpus restiforme; D.Nu., Defiers’ nucleus; M.Nu., the medial vestibular 
nucleus; Sp.Tr.N.V, the spinal tract of the fifth nerve; Tr.Body, the trapezoid 
body (degenerating) ; V. 4, the fourth ventricle; N. VII, the seventh nerve; Pyr., 
the pyramid. 

the operation the cases in which cathodal stimulation was the more effective about 
equaled in number those in which the other two conditions held. 

Sections of the brain stem of 1 of the guinea pigs are illustrated in the accom- 
panying figure. It represents the picture in each of the 13 animals included in 
this report. In A the degenerated fibers of the vestibular division of the eighth 
nerve can be seen terminating in the vestibular nuclei. The trapezoid fibers from 
the ventral cochlear nucleus are also shown running ventrally and medially to 
cross the midline and form the lateral lemniscus. The degeneration of the trapezoid 
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body is accounted for by direct injury to the ventral cochlear nucleus, which is 
also clearly evident in the figure. In B the seventh nerve can be seen emerging 
from the brain stem, which, of course, indicates the level at which the vestibular 
nerve enters ; it can be seen that a portion of the brain stem was actually destroyed 
at the point of entrance of the nerve. Even though the degeneration of the fibers 
of the eighth nerve terminating in the vestibular nuclei on the left side were not 
evident, the actual destruction of tissue peripherally at the point of entrance of the 
eighth nerve would prove beyond doubt that the vestibular division of the eighth 
nerve was completely severed. 


COMMENT AND SUMMARY 

The galvanic falling reaction has been tested in guinea pigs with 
unilateral destruction of the eighth (auditory and vestibular) and the 
seventh nerve. Contrary to our expectations and contrary to the results 
obtained by some previous investigators, the reaction was still elicitable 
in these animals. Previous investigators, however, including Dohlman, 2 
Blau, 3 Malassez 4 and Northington and Barrera, 5 studied not the 
galvanic falling reaction but galvanic nystagmus. We have not made 
careful observations on n 3 '-stagmus as elicited by the galvanic current, 
but further studies which will include a study of both phenomena are 
necessary. 

In our study of the galvanic reaction of unilaterally labyrinthec- 
tomized guinea pigs it was found that paradoxic reactions occurred 
more frequently on the side which was not operated on than on the 
side of the labyrinthectomy. In the animals in which the eighth nerve 
was destroyed unilaterally it was found that paradoxes occurred on 
stimulation of the ears on both sides; on the fourth postoperative day 
the average percentage of paradoxic reactions was 35.3 on the normal 
side and 50 on the side of operation; on the fifteenth day the para- 
doxic reactions occurred about twice as frequently on the normal as on 
the experimental side, the percentage being, respectively, 22.5 and 11.2. 

In the unilaterally labyrinthectomized animals greater amounts of 
current were required on both sides, but considerably more was required 
on the labyrinthectomized side. This was true on the fourth post- 
operative day in the animals with the eighth nerve destroyed, when the 
average current required on the normal side was 5.92 milliamperes, as 
compared with 2.65 milliamperes on the same side before operation, and 
9.15 milliamperes on the experimental side, as compared with 2.61 
milliamperes on the same side before operation. On the fifteenth post- 
operative day, however, the average current required on the normal 
side was practically the same as before operation (2.81 milliamperes). 
On the experimental side 6.76 milliamperes was required to elicit a 
reaction. 
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As in the labyrinthectomized animals, cathodal stimulation of the 
ears seemed to be more effective in the surgically treated than in the 
normal guinea pigs. 

Differentiation between disease of the labyrinth and disease of the 
eighth nerve would be impossible on the basis of this test, since the 
reactions in the wrong direction increased on both sides in both types 
of animals and in about the same proportion. The variations in the 
strength of current required were essentially the same in the two 
conditions. 

The fact that the galvanic falling reaction persisted after destruction 
of the eighth nerve indicates that some other mechanism must function 
in this reaction. What this mechanism may be is difficult to say. It 
may be that the tenth nerve, particularly through the division known as 
Arnold’s nerve, which furnishes the sensory supply to the external 
auditory meatus, may transmit the stimulus to the proper brain centers, 
whatever they may be. Other nerves which must be considered include, 
of course, the fifth, the ninth, the tenth and the eleventh cranial nerve, 
and possibly the upper cervical nerves. It will be necessary to devise 
some means of eliminating these nerves one at a time and, it seems to 
us, in one and the same animal in order to obtain definite information 
as to the part which they may play in the galvanic falling reaction. ' 



THE GALVANIC REACTION IN GUINEA PIGS 

IV. THE REACTION IN ANIMALS WITH UNILATERAL LESIONS 

IN THE BRAIN STEM 

A. R. BUCHANAN, M.D. 

UNIVERSITY, MISS. 

Previous reports have described the galvanic reaction in guinea pigs 
with unilateral labyrinthectomy and with unilateral destruction of the 
eighth nerve. 1 It has been shown, contrary to the findings in human 
subjects reported by Blonder, 2 that the reaction is still elicitable after 
destruction of the labyrinth, although requiring a considerably stronger 
current. This is in agreement with the findings reported by Blau 3 and 
others, including those in the recent report of Northington and Barrera. 4 
After destruction of the eighth nerve the galvanic falling reaction could 
still be elicited, but, again, a stronger current was required than for 
normal animals. Dohlman, 5 Northington and Barrera 4 and others have 
found that galvanic nystagmus cannot be elicited after destruction of 
the eighth nerve. 

The nervous structures involved in the galvanic falling reaction seem, 
logically, to include: (1) the labyrinth; (2) the vestibular division of 
the eighth nerve; (3) the vestibular nuclei, and (4) the descending path- 
ways from the vestibular nuclei, including the vestibulospinal tract and 
the medial longitudinal fasciculi. Any explanation why a pathway so 
constituted should be responsible for an almost constant falling reaction 
toward the anode and away from the cathode when galvanic current is 
allowed to flow through the ear is, so far as I know, still lacking. Since 

From the Institute of Neurology, Northwestern University Medical School, 
and the Department of Anatomy, University of Mississippi Medical School. 

1. Buchanan, A. R., and Ladd, L. D.: The Galvanic Reaction in Guinea 
Pigs: II. The Reaction Following Labyrinthectomy, Arch. Otolaryng. 29:136-145 
(Jan.) 1939 ; III. The Reaction Following Section of the Eighth Nerve, ibid., 
this issue, p. 113. 

2. Blonder, E. J. : Galvanic Falling in Clinical Use, Arch. Neurol. & Psy- 
chiat. 37:137-141 (Jan.) 1937. 

3. Blau : Experimentelle Studien iiber den galvanischen Nystagmus, Ztschr. 
f. Ohrenh. (supp.) 69:6-7, 1913. 

4. Northington, P., and Barrera, S. E. : Galvanic Nystagmus Reaction in 
the Monkey, Am. J. Physiol. 120:703-704 (Oct.) 1937. 

5. Dohlman, G. : Experimentelle Untersuchungen iiber die galvanische Ves- 
tibularisreaktion, Acta oto-laryng. (supp.) 8:1-48, 1929. 
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the galvanic falling reaction can be elicited after destruction of the 
labyrinth or after destruction of the eight nerve, the hypothesis seems to 
be in error in describing either the first or the second or both the first 
and the second portion of the pathway; if it is not in error, other struc- 
tures must be accessory to these portions. The latter seems to be true, 
since elimination of the labyrinth or of the eighth nerve does not 
eliminate the reaction but does necessitate the use of larger amounts of 
current. Furthermore, the tendency of animals with either of these 
structures destroyed to react toward the anode is considerably less 
constant. 

It may be that a study of the reaction following destruction of the 
third or central portion of the hypothetic pathway (the vestibular nuclei) 
is not indicated until the peripheral pathway has been more definitely 
determined. Nystagmus, as elicited by galvanic, caloric and rotatory 
stimulation has, however, been studied by Dohlman 5 after extirpation 
of the triangular (medial) vestibular nucleus. He found that post- 
rotatory and caloric nystagmus could still be elicited but that galvanic 
nystagmus was no longer elicitable. Blonder and Davis 6 7 studied the 
galvanic reaction in patients with intracranial tumors and found that 
the average amount of current required to produce falling in those with 
supratentorial lesions was less than that required in those with infra- 
tentorial lesions. Since there has been an attempt to utilize the reaction 
clinically, in the diagnosis of lesions in the brain stem, it seems that the 
results obtained in a series of guinea pigs with lesions in the brain stem 
are significant. 

PROCEDURE 

Kymographic records of the galvanic reactions in 15 normal guinea pigs were 
made, and the animals were subsequently operated on. Lesions were placed in 
the brain stem by means of a Horsley-Clarke stereotaxic instrument; all the 
lesions were unilateral and all were on the left side. In 6 animals the lesions 
involved the lateral vestibular nucleus, or nucleus of Deiters (series 1, table) ; 
in 7 animals there was destruction in the medial vestibular nucleus (series 2, 
table) ; in 4 animals there was involvement of the descending vestibular nucleus 
(series 3, table). The use of the horizontal electrode obviated any injury to 
the cerebellum. 

Postoperative tests of the galvanic reaction were carried out on the fourth 
and on the fifteenth day. In all the galvanic tests local nupercaine anesthesia was 
used at the points of application of the electrodes. The detailed technic of the 
galvanic determinations has been reported previously." 

Nine of the animals included in the table were operated on a second time at 
the end of the fifteenth days’ observation, a second lesion being placed on the same 

6. Blonder. E. J., and Davis, L.: The Galvanic Falling Reaction in Patients 
with Verified Intracranial Neoplasms, J. A. M. A. 107:411-412 (Aug. 8) 1936 

7. Buchanan, A. R., and Ladd, L. D. : The Galvanic Reaction in Guinea Pigs : 
I. The Normal Galvanic Reaction, Arch. Otolaryng. 29:124-135 (Jan ) 1939 
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side of the brain stem. Postoperative observations were made on these animals 
in exactly the same manner as after the first operation. 

On termination of the postoperative study, the animals were killed, and 
the brains were removed, fixed and studied by means of the Weil 8 and cresyl 
violet 9 stains, which facilitated accurate localization of the lesions. 


RESULTS 

Paradoxic Reactions . — The number of paradoxic reactions per ten 
stimuli for the entire group of animals before operation averaged 0.12 
on stimulation of the right ear and 0.16 on stimulation of the left ear 
(table) ; the respective percentages were 1.2 and 1.6. The percentage 
of paradoxic responses on the fourth day after operation was 23.6 on 
the intact side and 18.9 when the electrode was in contact with the ear 
on the side of the lesion. On the fifteenth postoperative day the respec- 
tive percentages were 10.7 and 13.7. 

If one considers only the 6 animals with lesions involving Deiters’ 
nucleus (series 1, table), the preoperative paradoxes occurred in 3.3 per 
cent of cases when the right ear was the site of stimulation and in 2.3 
per cent when the left ear was stimulated. On the fourth postoperative 
day 23 per cent of the reactions from the ear on the intact side and 
20.8 per cent of the reactions from the ear on the side of the lesion were 
in the wrong direction. Fifteen days after operation the respective per- 
centages were 12.6 and 23.3. 

Separate consideration of the 7 animals with involvement of the 
medial vestibular nucleus reveals that there were no paradoxic reactions 
in this group before operation (series 2, table). On the fourth post- 
operative day the intact and the injured side showed respectively 18.4 
per cent and 16 per cent paradoxic reactions. On the fifteenth day the 
respective percentages were 13.8 and 3.4. 

Only 1 of the 4 animals having involvement of the descending 
nucleus gave any paradoxic responses before operation, this animal 
(135) reacting in the wrong direction 14 per cent of the time. The 
average percentage of paradoxic reactions in this group (series 3, table) 
was 0 on the right and 3.6 on the left. Four days after operation the 
percentages were 32.5 on the intact side and 20.3 on the side of the 
lesion. On the fifteenth day there were no paradoxic reactions from 
the intact side, and 25 per cent of the reactions from the side of the 
lesion were in the wrong direction. 

Amount of Current in Milliampercs . — The average number of rnilli- 
amperes required for elicitation of the falling reaction before operation 

8. Weil, A.: A Rapid Method for Staining Myelin Sheaths, Arch. Neurol. 
& Psvchiat. 20:392-393 (Aug.) 1928. 

9. Tress, G., and Tress, M. : A Modification of the Cresyl Violet Technic for 
Staining Nerve Cells, Stain Technol. 10:105-106, 1935. 
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in this group of animals was 2.94 for the right ear and 3.12 for the left 
ear. There was a slight increase in the amount of current required on 
the fourth day after operation (3.75 milliamperes on the intact side and 
4.42 on the side of the lesion), but the increase was equal or practically 
equal on the injured and the intact side, this being true of the general 
average and also of the average for each of the three series of animals 
(table). On the fifteenth day after operation the average requirement 
of current was within normal limits on both the injured and the intact 
side (2.75 and 2.95 milliamperes). 

Results of Second Operation . — As previously stated, 9 of the animals 
included in this report were operated on a second time, following the 
first fifteen days’ observations, and a second lesion was’ placed on the 
same side of the brain stem; a detailed discussion of the areas involved 
by these supplementary lesions will be omitted. There was, however, 
approximately twice as much destruction in the left half of the brain 
stem of these animals as existed after the first operation. In these, on 
the fourth postoperative day, 36.3 per cent of the reactions from the ear 
on the intact side were in the wrong direction, or paradoxic, and 19.8 
per cent of those from the side of the lesion were in the wrong direction. 
The requirement of current was 5.22 milliamperes on the intact side 
and 4.44 on the side of the lesion. On the fifteenth day there were still 
about twice as many paradoxic reactions from the ear on the intact side 
as from that on the side of the lesion, the respective percentages being 
13.5 and 6.8. At this time the requirement of current was again well 
within the normal range, being 2.25 milliamperes on the intact side and 
3 on the side of the lesion. 

Sign of the More Effective Stimulus . — Careful analysis has shown 
that there was no tendency for the galvanic current to be more effective 
when either the cathode or the anode was in contact with the ear. In 
this respect, the animals differed from those with lesions in the labyrinth 
or the eighth nerve, in which cathodal stimulation appeared to be more 
effective than anodal. 

DISCUSSION 

Obviously, the galvanic falling reaction might serve a most useful 
purpose clinically, if lesions in the brain stem could be localized to one 
or the other side by means of it. If the vestibular nuclei form a link in 
the pathway which effects the galvanic falling reaction, it seems that one 
might expect a change in the reaction to follow unilateral destruction 
of the nuclei or their connections. Unfortunately, however, the differ- 
ences in the requirement of current on the injured and the intact side 
were insignificant. Furthermore, the number of paradoxic reactions 
per ten stimuli was not significant in lateral localization of the lesion, 
being slightly greater on the intact side on the fourth postoperative day 
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and slightly greater on the side of the lesion on the fifteenth day, except 
in the animals which were studied after a second lesion had been placed 
in the brain stem. In the latter series of guinea pigs, the number of 
paradoxic reactions from the ear on the intact side was approximately 
twice as great as the number from the side of the lesion on both the 
fourth and the fifteenth postoperative day. The results in these animals 
seem to indicate a tendency toward an increase in paradoxic reactions 
from stimulation of the ear on the intact side, a tendency similar to that 
in guinea pigs with lesions in the labyrinth or the eighth nerve, T lie 
electrolytic lesions produced in these animals are, of course, static if not 
actually regressive ; it seems probable that an increase in paradoxic reac- 
tions might regularly accompany expanding lesions. If more massive 
lesions were compatible with postoperative recovery in guinea pigs, an 
increase in the number of paradoxic reactions, even on the fifteenth 
postoperative day, might probably be observed after a single operation. 
The placing of a second lesion at a later date should bring about essen- 
tially the same effect. 

The fact that paradoxic reactions occur more frequently on both 
sides, but especially on the intact side, in guinea pigs with lesions in the 
labyrinth, the eighth nerve or the vestibular nuclei, destroys the value 
of the test in differentiating any one of these conditions from the other 
two. The amount of current required does become significant in differ- 
entiation ; in the animals with central lesions, increase in the requirement 
of current was minimal on the fourth day and absent on the fifteenth ; 
in those with destruction of the labyrinth there was a considerable 
increase in the amount of current required on the side of the lesion; 
section of the eighth nerve still further increased the amount of current 
required to elicit the galvanic falling reaction. 

Dohlman’s conclusions G were not verified, although it must be noted 
that they were based on studies of galvanic nystagmus rather than on the 
galvanic falling reaction. Caloric and postrotatory nystagmus could be 
elicited in each of the 7 animals in series 2, table, which had lesions 
involving the medial vestibular nucleus. The galvanic falling reaction 
also was elicitable in these animals, although somewhat modified as 
shown in the table and discussed. 

Caloric and rotatory tests produced nystagmus in all the guinea pigs 
included in the table. Modifications in the caloric and postrotatory 
nystagmus over that seen in normal animals will be discussed in another 
communication. 

SUMMARY 

1. Paradoxic reactions were increased on stimulation of the ears on 
both the injured and the intact side in guinea pigs with electrolytic 
lesions in the left half of the brain stem. When the lesions were exten- 
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sive, the number of paradoxic reactions from the intact side was about 
twice as great as that from the side of the lesion, a condition which was 
found to exist also in animals with lesions in the labyrinth, or the 
eighth nerve. 

2. Significant increases in the number of milliamperes of current 
required to elicit galvanic falling reactions on stimulation of either ear 
were not observed, even in animals having extensive destruction of the 
vestibular nuclei or the reticular formation. 

3. The galvanic current did not tend to be more effective when either 
the cathode or the anode was in contact with the ear. 

4. Caloric and postrotatory nystagmus were eli citable in these guinea 
pigs, although modified over that seen in normal animals. 



ARGYRIA RESULTING FROM INTRANASAL 

MEDICATION 

A CLINICAL AND EXPERIMENTAL STUDY 

BEN L. BRYANT, M.D. 

LOS ANGELES 

Despite the warnings that have appeared occasionally in the litera- 
ture, many otolaryngologists still deny the danger of the production of 
generalized argyria from the use of silver-containing intranasal medi- 
cation. This heedless attitude is abetted by the advertisements of certain 
manufacturers of such medications. One of them states quite consistently 
in the advertising pages of medical publications that the solution is 
“non-toxic, definitely bacteriostatic, and above all, it is markedly sooth- 
ing to inflamed tissues.” 

The physician who has seen even a single victim of full-blown 
argyrosis, with its typical generalized pigmentation of the skin, giving the 
patient a bronzed blue or slate color which has been described aptly as 
the appearance of a corpse suddenly come to life, must necessarily have 
been impressed with the importance of preventing such a condition. 
Prevention is actually the only treatment, for, although Stillians 1 and 
others have shown that by painstaking and multitudinous injections of a 
1 per cent solution of potassium ferrocyanide and a 6 per cent solution 
of sodium thiosulfate in distilled water the skin of the face and neck 
can be cleared of the pigmentation, a person with the general dis- 
coloration due to the distribution of silver will retain it for all of his 
days. 

In the earliest cases reported argyria was caused by the internal 
use of silver nitrate, but as this form of therapy was relinquished the 
incidence of argyria naturally diminished, until, within the past genera- 
tion, the use in the nose and throat of medications containing silver 
was introduced, with the resultant recrudescence of the lamentable 
condition. 

From the Otolaryngological Research Department of the Good Hope Clinic. 

The experimental work embodied in this article was aided by a grant from the 
Good Hope Foundation Fund. 

Read before the Section on Laryngology, Otology and Rhinology at the 
Ninetieth Annual Session of the American Medical Association, St Louis May 
17, 1939. 

1. Stillians, A. \V.: Argyria, Arch. Dermat. & Syph. 35:67-77 (Jan.) 1937. 
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That argyrosis can and does occur as a direct result of intranasal 
silver therapy is not denied by those who have had the opportunity to 
see a large number of patients and who have been alert to perceive the 
changes in the membranes of the nose and throat and the beginning 
generalized pigmentation. Some physicians continue to use the dangerous 
medications because argyria develops comparatively rarely and they feel 
vaguely that it must be due to some individual physiochemical state. The 
reason for the apparent disparity between cause and effect was explained 
by Gaul and Staud. 2 With their biospectrometric analysis (which, inci- 
dentally, presents the most convenient and precise method of diagnosis), 
they have shown that the photochemical action of light produces clini- 
cally recognizable argyria when the system contains an amount of 
silver equal to 8 Gm. of silver arsphenamine. All human beings carry 
a certain amount of silver with them — in the cells of their bodies — 
which the)’ have acquired from cooking utensils and cutlery and, in 
some cases, from the catalytic action between gold and silver dental 
inlays. If, therapeutically, there is added enough to bring the individual 
content to the figure mentioned, argyria and its pigmentation are apt to 
appear. 

That the silver which is absorbed is deposited in all the organs of 
the body has been shown by many workers, among them Blumberg and 
Carey, 3 Scheffel, 4 Gettler, Gellhorn 5 and Gaul and Staud. 2 It is per- 
manently fixed in the form of small black or grayish granules and has 
a predilection for connective tissue and elastic fibers. Huet 6 in 1873 
and von Kahlden 7 in 1894 reported similar findings in experimental 
animals which had been given silver nitrate by mouth. Von Kahlden 
stated that he had seen intracellular silver granules, in contradistinction 
to many authors, who state that the silver is seldom seen within cells. 
It is found in the subpapillary layer of the skin and the mucous mem- 
branes. Gaul and Staud 2 explained the retention of silver in connective 

2. Gaul, L. E., and Staud, A. H. : Clinical Spectroscopy : Study of Biopsy Mate- 
rial from Patients Who Had Received Intravenous Injections of Silver Arsphenamine, 
Arch. Dermat. & Syph. 30:433-438 (Sept.) 1934; Clinical Spectroscopy: Seventy 
Cases of Generalized Argyrosis Following Organic and Colloidal Silver Medication, 
Including Biospectrometric Analysis of Ten Cases, J. A. M. A. 104:1387-1390 
(April 20) 1935. 

3. Blumberg, H., and Carey, T. N. : Argyremia: Detection of Unsuspected 
and Obscure Argyria by Spectrographic Demonstration of High Blood Silver, 
J. A. M. A. 103:1521-1524 (Nov. 17) 1934. 

4. Scheffel, C. : The Physiochemistry of Argyria, M. Rec. 140:205-20 7, 1934. 

5. Gellhorn, G. : Argyria Uteri, Am. J. Obst. & Gynec. 31:613-618, 1936. 

6. Huet, M. : Recherches sur l’argyrie, J. de l’anat. et physiol. 9:408, 1873. 

7. von Kahlden, C. : Ueber die Ablagerung des Silbers in den Nieren, Beitr. z. 
path. Anat. u. z. allg. Path. 15:611-625, 1894. 



BRYANT— ARGYRIA FROM INTRANASAL MEDICATION 129 


tissue as well as its distribution and excretion by cellular response 
and the engulfing of the particles by phagocytosis. 

Scheffel 4 stated that argyria is caused by the overloading of tissue 
cells with excessive strengths and added that low concentrations can 
produce argyria in dehydrated patients or in those with an excessive 
chloride content in the blood or tissues. Thus the argyria occasional^ 
becoming manifest during pregnancy is an indirect result of vomiting, 
causing dehydration, which prevents the silver from leaving the cells. 

A case representative of several which I have observed and serving to empha- 
size the situation which results from the ill advised use of silver salts in the nose 
is that of a 40 year old university professor who when seen first had been treated 
daily for the preceding three months with a 10 per cent solution of mild protein 
silver in the form of Dowling packs for the relief of symptoms indicative of 
chronic ethmoiditis. In addition, he had treated himself on various occasions with 
nose drops of mild protein silver and cotton applicators soaked with the same 
substance in the nose. His throat was normal on casual inspection, but viewed 
with the postnasal mirror the entire nasopharynx looked as though it had been 
sprayed with soot, and examination of the nose showed that every millimeter of 
the mucosa was almost black. The only other areas of pigmentation were the 
finger nails and the conjunctival cul-de-sacs of the lower eyelids. This patient 
had not had direct instillations of mild protein silver in the eyes except on three 
widely separated occasions. 

Figure 1 is a photomicrograph under high power magnification of tissue removed 
from the anterior end of the right inferior turbinate of this patient and shows the 
widespread distribution of silver in the form of grayish black granules in the sub- 
mucosal tissue, particularly around and in the walls of the blood vessels and in 
the connective tissue. It is obvious that generalized pigmentation of the skin 
would have been the fate of this patient, as it has been in many similar instances, 
had the medication not been discontinued. When it was discontinued and therapy 
was instituted which permitted the normal physiologic action of the mucosal cilia, 
his sinal symptoms disappeared. Colloidal silver preparations, as has been demon- 
strated by Proetz 8 and others, markedly slow the ciliary action by mechanical 
clogging. 

Incidentally and interestingly, after several months the color of the 
nasal membranes had lightened considerably, indicating that absorption 
does take place directly from the site of application, despite the rather 
widespread opinion that the silver is absorbed only from the intestinal 
tract, after conversion to silver albuminate, and that, therefore, if 
argyrosis follows intranasal medication it must be because of the solu- 
tion which is swallowed. 

This observation would tend to support the theory of Virchow that 
reduction and absorption occur at the site of application. This is further 

8. Proetz, A. W. : Treatment of Sinus Disease, Pennsylvania M. J. 39:385- 
3S9, 1936; Nasal Ciliated Epithelium, J. Laryng. & Otol. 49:557-570, 1934; Effects 
of Certain Drugs upon Living Ciliated Epithelium. Ann. Otol., Rhin. & Laryng 
43:450-463, 1934. 
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Fig. 1. — High power photomicrograph of tissue removed from the anterior end 
of the right inferior turbinate of a patient with argyria. 



Fig. 2. — High power photomicrograph of tissue from the nasal passages of 
rabbit 1 (argyrol drops). 
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Fig. 3. — High power photomicrograph of tissue from the nasal passages of 
rabbit 2 (argental drops). 



Fig. 4.— High power photomicrograph of tissue from the nasal passages of 
rabbit 3 (neo-silvol drops). 
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Fig. 5. — High power photomicrograph of tissue from the nasal passages of 
rabbit 4 (oscol drops). 



Fig. 6. — High power photomicrograph of tissue from the nasal passages of 
rabbit 5 (argyrol tampons). 
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Fig. 7. — High power photomicrograph of tissue from the nasal passages of 
the control rabbit. 
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Fig. 9. — Portion of the biospectrographic film of the spleen from the 6 animals. 
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Fig. 10. — Portion of the biospectrographic film of the liver from the 6 animals 
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supported by the experimental work of Dworzak, cited by Gellhorn , 5 
which showed that when uterine erosions and polyps are treated locally 
with silver nitrate, impregnation always occurs in two days. 

To elucidate this point further and to determine if possible the rate 
and variation of absorption of different preparations commonly used 
in the nose, a series of experiments have been carried out on rabbits, 
the results of which are reported here. 

Rabbit 1 had nasal instillations three times daily of a 10 per cent solution of 
argyrol (a brand of mild protein silver). 

Rabbit 2 had nasal instillations three times daily of a 10 per cent solution of 
argental (a colloidal silver bromide preparation). 

Rabbit 3 had nasal instillations three times daily of a 10 per cent solution of 
neo-silvol (a colloidal silver iodide preparation). 

Rabbit 4 had nasal instillations three times daily of a 10 per cent solution of 
oscol (a colloidal silver preparation). 

Summary of Determinations of Silver on Rabbits by Spectrograph 


Content in Milligrams per Hundred Grams of Tissue 


Argyrol, 10% 

Argental, 10% 

Keo-silvol, 10% 

Oscol, 10% 

Argyrol, 10%, tampons 
Control 


r~ 


Animal 

Number 

Spleen, 

Mg. 

Liver, 

Mg. 

1 

0.15 

2.0 

2 

0.12 

1.0 

3 

0.03 

2.5 

4 

0.02 

0.04 

5 

0.02 

0.18 

6 

0.02 

0.02 


Kidney, 

Skin, 

Fur, 

Mg. 

Mg. 

Mg. 

O.S 

0.06 

2.3 

0.12 

Not done 

0.3 

0.05 

0.05 

1.5 

0.02 

0.02 

0.2 

0.05 

0.02 

0.3 

0.02 

0.02 

0.1 


Rabbit 5 had cotton tampons of a 10 per cent solution of argyrol (mild protein 
silver), Dowling packs, in each side of the nose three times a week for two hours 
at a time. 

Rabbit 6 was a control. 

At intervals of two, four, six and eight weeks, tissue from the nasal passages 
of the experimental animals was removed for biopsy. This was sectioned and stained 
with 1 per cent aqueous solution of safranin. The two week series did not show 
deposits of silver. The four week series showed a trace in 1 or 2 sections. The 
six and eight week series showed silver in every specimen examined. 

Figures 2 to 6 are photomicrographs of high power magnification of the tissues 
taken for biopsy. In each of them deposits of silver are visible in the form of 
grayish black granules or clumps. All of "them were made after six weeks’ use 
of the medication, and they are typical of what is seen throughout the slides. 
Similar observations were made on the sections of tissue made after eight weeks, 
the only section in which silver did not appear being from rabbit 6, the control. 

Figure 7 is a photomicrograph under the same high power magnification of 
tissue from this control animal. 

After six weeks, rabbit 2 (argental drops) died of interstitial pneumonitis, 
edema and collapse. 

Figure 8 is a high power magnification of tissue from the lungs showing 
scattered deposits, of silver in great quantity. 
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After eight weeks the remaining animals were killed by air embolism, and 
biospectrometric studies were made to determine the silver content of the liver, 
kidney, spleen, skin and fur of each animal. 

Figure 9 is a portion of the biospectrographic film of the spleen from the 6 
animals. A silver line occurs at 3,281 angstrom units, indicated by the caret on 
the left. It will be noted that band spectrums not of silver appear in many films 
at 3,280 angstrom units; these can be distinguished from bands representing silver 
by the sharpness of the silver line. A second silver line appears at 3,383 angstrom 
units, marked by the caret on the right. 

Figure 10 shows the same lines for the liver tissue. It will be noted that in 
none of these slides is there a measurable silver line for rabbit 6, the control. 

Biospectrographic studies of the kidney tissue, the skin and the fur resulted 
in the same general findings. 

A summary of these findings is presented in the table, comparing the various 
animals and likewise the various tissues examined. Again it will be noted that 
the control animal has a minimal amount of silver except in the fur, which might 
well have been contaminated, particularly since the animals after death were 
inadvertently placed all in one box before being dissected. 


COMMENT 

Conscientious observers in the field of otolaryngology can no longer 
doubt the occurrence of generalized argyria caused by intranasal silver 
medications, especially in view of the 100 per cent increase in such 
cases reported during a recent five years. A persistent indifferent 
attitude to this on the part of otolaryngologists might be condoned if 
it were possible through the use of such medications to achieve beneficial 
results for the patient which could not be achieved otherwise, but quite 
the contrary is the case. Hilding, Proetz, 8 Negus and others, through 
their commendable experimental studies, have brought enlightenment 
as to the physiology of the nasal mucous membranes, and they have 
proved the importance of normal ciliary action. The work of Lierle 
and Moore 9 and of Proetz 8 showed that mild protein silver affects 
the ciliary beat adversely. In addition, there is an immediate mechanical 
interference with the highly important streaming of the mucous blanket, 
caused by the clumping of the drug over the surface. Since the infec- 
tious process is beneath the epithelium, it is doubtful that any antiseptic 
value possessed by colloidal solutions can compensate for their mechan- 
ical disadvantages. The same opinion was expressed by Walsh and 
Cannon 10 as a result of their investigations, which further showed that 
neither neo-silvol nor argyrol (10 per cent) had any bactericidal effect 
whatsoever on bronchiectatic pus after forty-four hours, despite the 
claims of the manufacturers. 

9. Lierle, D. M., and Moore, P. M. : Effects of Drugs on Ciliary Activity of 
Mucosa of the Upper Respiratory Tract, Arch. Otolaryng. 19:55-65 (Jan.) 1934. 

10. Walsh, T. E., and Cannon, P. R. : The Problem of Intranasal Medication. 
Ann. Otol., Rhin. & Laryng. 47:579-607, 1938. 
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Walsh and Cannon found, moreover, that all their rabbits treated 
intranasally with 5 per cent argyrol and neo-silvol showed changes in 
the lungs, such as occurred in rabbit 2, of the present series, consisting 
of edema, necrosis, desquamation of septal cells and bronchopneumonic 
lesions. These changes were more marked when the animal in question 
had the snuffles. This gives one pause to think of the pulmonary lesions 
occurring especially in infants and children who have had similar nose 
drops for a preceding cold in the head. 

When to these findings is added the real danger of the production 
of argyrosis, it would seem that a clear case against the use of the 
various silver preparations intranasally had been established and that 
they should be supplanted generally by the use of weak ephedrine or 
neosynephrin in an isotonic solution as a vehicle, since these have been 
proved when so used to have no deleterious effect on the lung tissue or 
on the action of the cilia and at the same time to achieve the only pos- 
sible beneficial result, i. e., vasoconstriction and relief of congestion. 
It seems to be a duty also to disprove the advertised statements that 
“the argyrol tampon and the argyrol spray have become standard prac- 
tice,” and that there is “perfect safety in the use of 25-50 per cent 
applications and 10-25 per cent solutions at home.” There has come 
to my attention only one preparation, namely, solargentum (a brand of 
mild protein silver), which carries on its label the following warning: 
“Caution: The prolonged use of any silver preparation may produce 
irremediable discoloration of the skin or mucous membrane (argyria).” 
Such printed warnings should be made mandatory to discourage self 
medication with silver salts over protracted periods, since this practice 
too often is the forerunner of argyria. 

SUMMARY AND CONCLUSIONS 

The generalized pigmentation of argyria is permanent; therefore, 
its only reasonable treatment is prevention. 

Generalized argyria is apt to result from the photochemical action 
of light when the body carries silver equal to 8 Gm. of silver arsphen- 
amine. 

Silver in the usual intranasal medication is absorbed by the nasal 
membranes and distributed throughout the body. 

Absorption of silver is experimentally demonstrable after six weeks 
of regular medication and in some instances after four weeks. In this 
study, its presence was proved by microscopic examination of the nasal 
tissues and by biospectrometric examination of several of the internal 
organs. 

Widespread generalized deposits of silver were demonstrated 
throughout the tissue of the lungs of an experimental animal which 
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died from bronchopneumonic lesions as the result of the use of intra- 
nasal medication containing silver. 

The use of silver-containing nasal medication over even a few 
weeks is dangerous and accomplishes nothing that cannot be accom- 
plished safely and more efficiently by other means. 

Measures should be taken to see that the public is warned of the 
danger of the production of argyria by long-continued self medication 
with silver preparations. All such preparations intended for use on 
mucous membranes should carry a warning statement on their labels. 

Dr. Roy W. Hammack, pathologist, sectioned, stained and examined the tissues. 
Dr. Albert L. Chaney, biochemist, carried out the biospectrographic studies. Mr. 
Russell Stimson, of the firm of Heimann, Monroe and Jones, made the photographs. 

2007 Wilshire Boulevard. 

ABSTRACT OF DISCUSSION 

Dr. Gordon F. Harkness, Davenport, Iowa: The internal administration of 
silver nitrate, though formerly the greatest cause of argyria, has been relegated 
to a minor place through the discontinuance of such medication. 

My bibliography of sixty-five articles since 1931 reveals an even greater danger 
from the local application of true silver colloids or of silver salts in combination 
with protective colloids. Many families include these silver preparations in the 
“family medical cabinet" but are unaware of the dire consequences from prolonged 
self medication. 

For a long time in our practice my associates and I have had “nonrefillable” 
on every such prescription. 

To epitomize, a certain concentration of silver, largely intercellular, together 
with exposure to light, natural or artificial, seems essential to the condition recog- 
nized as argyria of the skin. That it can occur by direct absorption through mucous 
membranes has been established. The absorption of silver nitrate or lactate can 
be understood. The absorption of colloidal medicaments through local applications 
brings one into the realm of colloidal chemistry, which is beyond the ken of most 
otolaryngologists. While the physical overloading of the tissues is an important 
link, certain not well understood chemical alterations are essential to the clinical 
picture. This applies first to the absorption of colloids through animal membranes. 
The splitting of free silver ions at the site of application and their distribution 
in a soluble form, followed by the intercellular deposition in the form of an insoluble 
silver salt, may take place long before the clinical recognition of the condition. 

Biospectroscopic examination will reveal the amount of silver retained in the 
tissues before any objective signs are apparent. 

Clinical proof of argyria without clinical symptoms has recently come to my 
attention. 

A woman now 47 received in 1927 one hundred capsules of silver nitrate or 
some silver-containing compound for so-called stomach trouble. Since that time 
she has not received medication with silver. Not until 1932, five years after 
medication, was the bluish gray tinge of her skin first noted. Since that time it 
has been constant and progressive. This, to my mind, clinically substantiates the 
presence of argyria of the tissues for a long time without clinical manifestations. 

Many people who have argyria of the tissues for a long time without clinical 
manifestations are potential candidates for the recognizable type of the condition. 



BRYANT— ARGYRI A FROM INTRANASAL MEDICATION 139 


It seems that the insoluble silver salt most likely to produce this condition is 
silver chloride. 

Whether it is the excess of chlorides in the body fluids, the pn of body tissues, 
an idiosyncrasy or a sensitivity that precipitates the condition, no one has satis- 
factorily explained. 

Silver chloride, being white, can be deposited without clinical evidence. Its 
oxidation, after it has become sensitive to light, with color changes, is a slow but 
progressive process. 

Effect of treatment, except in small areas, is practically nil. 

Until more is definitely known of the chemical alterations, the relief of the 
condition lies in the prevention, the avoidance of the indiscriminate use of silver 
preparations, the therapeutic efficacy of which has been largely exaggerated. 



INTERSTITIAL EMPHYSEMA OF THE LUNG WITH 
SPONTANEOUS PNEUMOTHORAX AND 
SUBCUTANEOUS EMPHYSEMA 

DEMONSTRATION OF AIR IN THE SEPTUMS OF A HUMAN LUNG 

VERA B. DOLGOPOL, M.D. 

AND 

MORRIS E. STERN, M.D. 

NEW YORK 

Pneumothorax with subcutaneous and mediastinal emphysema has 
long been known to occur in association with increased intrapulmonary 
pressure. Obstructive lesions of the larynx, trachea and bronchi are 
not infrequently accompanied by these conditions, which may become 
evident after tracheotomy. 

Mediastinal and subcutaneous emphysema, with or without pneumo- 
thorax, may occur also in otherwise healthy persons who do not present 
any evidence of increased intrapulmonary pressure. 

These conditions, occurring singly or simultaneously, have been 
recently brought to the attention of the members of the medical profes- 
sion by Hamman , 1 McGuire and Bean 2 and Graebner . 3 

The pathogenesis of pneumothorax with mediastinal and subcutane- 
ous emphysema was never explained satisfactorily with the aid of post- 
mortem examinations, as no definite rupture of the lung and parietal 
pleura was demonstrated in the majority of necropsies. The patho- 
genesis of these conditions was, therefore, until recently a matter of 
conjecture. 

Bullowa 4 described subcutaneous emphysema without pneumothorax 
occurring in association with epidemic influenza. He suggested, that 

From the Diphtheria Service and from the Pathologic Laboratories of the 
Willard Parker Hospital. 

Presented in part at a meeting of the Section of Otolaryngology of the 
New York Academy of Medicine, April 19, 1939. 

1. Hamman, L. : Spontaneous Mediastinal Emphysema, Bull. Johns Hopkins 
Hosp. 64:1, 1939. 

2. McGuire, J., and Bean, W. B. : Spontaneous Interstitial Emphysema of 
the Lung, Am. J. M. Sc. 197:502, 1939. 

3. Graebner, H. : Pneumopericardium and Pneumomediastinum in Cases of 
Acute Obstructive Laryngitis, Arch. Otolaryng. 29:446 (March) 1939. 

4. Bullowa, J. G. M. : Tissue Emphysema in Influenza, M. Rec. 95:346, 1919. 
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rupture of the alveoli in those parts of the lung which were free from 
pneumonia and were overdistended by inspired air was responsible for 
the subcutaneous emphysema. 

Macklin 5 presented an experimental explanation of the events 
leading to mediastinal emphysema, pneumothorax and subcutaneous 
emphysema in overdistention of the lungs. By overinflating the lungs 
of cats until pneumothorax developed, he succeeded in showing that the 
air from the distended alveoli entered the potential spaces of the peri- 
vascular sheaths in the interlobular septums. From these perivascular 
spaces the air traveled along the blood vessels to the mediastinum, 
spreading from there to the mediastinal pleura, to the subcutaneous 
tissues of the neck and to the retroperitoneal tissues. Minute raptures 
in the blebs of the mediastinal pleura resulted in pneumothorax. 
Macklin could demonstrate this route of the air by filling the bronchial 
tree of the collapsed lung with fixing fluid until the lung was redistended 
to approximately the normal volume. This opened not only the collapsed 
alveoli but the septal spaces containing air. Microscopic sections from 
lungs treated in this manner showed air in the perivascular sheaths. 

Graebner, 3 in reporting 5 cases of mediastinal emphysema associated 
with obstructive laryngitis, stated the opinion that escape of the air into 
the mediastinum takes place by the route suggested by Macklin. 

Hamman, 1 in describing cases of mediastinal emphysema in normal 
adults, some of whom had associated pneumothorax, also accepted 
Macklin’s explanation of the mechanism. 

While sections from lungs of experimental animals showed the 
spread of air from the alveoli into the septum, this mechanism of 
pneumothorax has not been demonstrated in histologic sections from 
human lungs. 

A case of diphtheria with obstruction of the respiratory tubes by 
membrane observed at this hospital afforded, apparently, the first 
opportunity to observe this mechanism in man. 

REPORT OF A CASE 

W. B., a white boy aged 2 years, was admitted to the Willard Parker Hos- 
pital on Dec. 26, 1938, at 7 p. m. The child had been transferred from another 
hospital in the city. 

Past History . — The child had undergone tracheotomy for a foreign body in 
the larynx in July 1937, at the age of 1 year. After the operation he had broncho- 
pneumonia and empyema due to Streptococcus haemolyticus. The latter condition 
cleared up with intercostal drainage. 

In July 1938 the child again had empyema due to Str. haemolyticus and 
Staphylococcus albus. He recovered after a thoracotomy. 


5. Macklin, C. C.: Pneumothorax with Massive Collapse from Experimental 
Local Over-Inflation of Lung Substance, Canad. M. A. J. 36:414, 1937. 
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There was a questionable history of injections of toxoid. No Schick test had 
been performed. There was no histo^ of contagious diseases. . 

Present Illness. — This began six days before the child’s admission to the hos- 
pital from which he was transferred, when he had an infection of the upper 
respiratory tract, was lethargic and had a temperature of 103 F. He improved 
until the day of admission, when he became drowsy, vomited twice, was prostrated 
and had labored respirations. The temperature was 99.6 F., and cyanosis was 
noted. Culture of material taken from the throat three days before admission 
failed to reveal Klebs-Loeffler bacilli. 

On admission to one of the hospitals in New York city on December 25, the 
patient was cyanotic. The respirations were rapid, with marked retractions. The 
temperature was 101.8 F. ; the respiratory rate, 70 and the pulse rate, 130. While 
material for culture was being taken from the throat, the patient ceased to breathe; 
an emergency tracheotomy through the old tracheotomy scar was performed, and 
the child was resuscitated. Six thousand units of diphtheria antitoxin was given 
intramuscularly on admission. Culture of material from the throat gave negative 
results for diphtheria bacilli. On the following day 12,000 units of diphtheria 
antitoxin was given, one half of which was given intravenously and the rest intra- 
muscularly. At one time during this day the patient became cyanotic, and a 
plug of membrane was removed from the tracheotomy tube. A culture of material 
from this yielded diphtheria bacilli, and he was transferred to the Willard Parker 
Hospital, to the service of Dr. Arthur S. Wilson. 

On admission, on December 26, the child was moribund. He appeared very 
pale, with marked cyanosis of the nail beds; slight suprasternal retractions were 
evident. Emergency treatment was instituted immediately. The tracheotomy tube 
was removed; a laryngoscope was introduced, and suction of the larynx and 
trachea was done with a metal tracheal catheter. This procedure resulted in the 
removal of a large amount of thick white-gray membrane, including a tracheal 
cast. The larger bronchi were also treated by suction. The patient was given 
stimulants, oxygen by catheter and dextrose intravenously. These measures gave 
relief. Further examination at this time revealed a white-gray membrane on both 
tonsils, the uvula and the posterior pharyngeal wall. Cultures of material from 
these membranes showed the presence of virulent Klebs-Loeffler bacilli. Examina- 
tion of the heart revealed sounds of poor quality, with a rapid rate, no arrhythmia 
and no murmurs. Examination of the lungs showed slight dulness over the left 
side of the chest anteriorly and posteriorly. The breath sounds came through 
fairly well over the right side of the chest but were diminished over the left. 
The liver was palpable 5 cm. below the costal margin. The temperature was 
101.6 F., the respiratory rate 66 and the pulse rate 110. A diagnosis of laryngo- 
tracheobronchial diphtheria involving the tonsils, uvula and pharynx was made. 

Further treatment at this time consisted in administration of 40,000 units of 
diphtheria antitoxin, one half of which was given intravenously and the rest intra- 
muscularly. The tracheotomy tube was reinserted, and the child was given 
symptomatic and supportive treatment. 

On the following day, at 9 a. m., the child appeared somewhat improved, but 
still acutely ill. Examination of the lungs revealed the breath sounds to be coming 
through well in both pulmonary fields. The color was good. The respirator}' 
rate was 58, and the temperature, 101 F. The heart sounds were improved ; no 
murmurs were heard, and the rate was 156. The liver was still enlarged. The 
membrane was still present on the tonsils, uvula and pharyngeal wall. Roentgen 
examination of the lungs at this time revealed no abnormality. No pneumothorax 
was present. 
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At 11:45 a. m. on December 28 the child began to have labored respirations, 
and suction at the bedside with a soft rubber catheter through the tracheotomy 
tube was of no avail. A laryngoscope was then introduced, and the larynx, trachea 
and bronchi were aspirated, with removal of many large pieces of white-gray 
membrane. Relief followed immediately. Examination of the lungs after this pro- 
cedure revealed the breath sounds to be coming through well in both fields. 

At 6 : 50 p. m. the same day the patient became very pale and ceased to breathe. 
Artificial respiration, stimulants, oxygen and intravenous injections of dextrose 
were given, and the patient was resuscitated. Aspiration was again performed, 
with removal of large pieces of membrane. 

At 8 : 45 p. m. the child again became very pale ; labored respirations were 
evident. Subcutaneous emphysema of the left side of the neck and the left anterior 
part of the wall of the chest was noted. Examination of the lungs at this time 
revealed a mediastinal shift to the right, with hyperresonance and diminished 
breath sounds on the left side. A diagnosis of pneumothorax on the left side was 
made. Aspiration of the larynx, trachea and bronchi was of no avail. A needle 
was placed in the left pleural space ; a catheter attached to the hub of the needle 
was placed under water, and a large amount of air was drawn off. Owing to 
the extreme restlessness of the patient and the difficulty of maintaining the needle 
in place, this treatment was discontinued. The child had two mild convulsions 
and became more dyspneic and restless. He died at 11 : 48 p. m. 

Necropsy . — Necropsy was performed eleven hours after death. The body was 
well developed and well nourished. A low tracheotomy incision, 2 cm. long, ending 
1 cm. above the suprasternal notch, was present in the midline. The edges of 
the wound were thick and fibrotic. There was subcutaneous emphysema of the 
left side of the neck and of the left lateral abdominal wall subcostally. An old 
thoracotomy scar was present in the seventh intercostal space, in the right posterior 
axillary line. 

The necropsy incision was limited to a downward prolongation for 5 cm. of 
the tracheotomy wound. 

The edges of the wound were firmly adherent to the underlying tissues; the 
thyroid gland was divided during the tracheotomy. 

Water was poured into the lower angle of the cutaneous incision, and both 
pleurae were punctured under water. Puncture of the left pleura resulted in a 
considerable escape of air bubbles ; no air escaped from the right pleura. 

The mediastinum could not be visualized, owing to the limitations of the incision. 
When the thoracic organs were removed, no blebs of air were seen over the 
thymus. 

The right lung was entirely adherent to the parietal pleura over all its aspects ; 
it was fairly well aerated except for several firm areas suggestive of early 
pneumonia. 

The left upper lobe was partially adherent to the chest wall anteriorly and 
posteriorly; the lower lobe was adherent posteriorly. The adhesions were moder- 
ately strong, and apparently not recent. Parts of the lung were atelectatic, while 
several areas were firm and apparently bronchopneumonic. The rest of the lung 
was air holding. Edematous fluid appeared from the cut surface of the lung on 
pressure. The bronchioles contained a mucoid exudate. 

The mucosa of the larger bronchi and of the trachea was rough, but no mem- 
brane was present. Some shreds of membrane were adherent to the congested 
laryngeal mucosa. A sheet of old scar tissue extended from the upper end of the 
tracheotomy wound to the vocal cords, without causing obstruction. The tonsils 
could not be reached through the low incision. 



144 


ARCHIVES OF OTOLARYNGOLOGY 


No air blebs were present over the pericardium. The parietal pericardium was 
entirely adherent to the visceral leaflet. Pleuropericardial adhesions were present 
on both sides. The heart weighed 95 Gm. 

The liver and spleen were slightly enlarged and anemic. The adrenal glands 
were normal. The kidneys were slightly congested. 

Microscopic Examination of the Lungs: Areas of emphysema, of edema, of 
intra-alveolar hemorrhage and of bronchopneumonia were present in both lungs. 



Fig. 1. — Air in the interlobular septum, giving it a “Swiss cheese’’ appearance. 
The septum is wide and edematous. AE, alveolar emphysema; IE, interstitial 
emphysema. Hematoxylin and eosin. X SO. 

Large parts of the left lung showed areas of atelectasis. Sections of two blocks 
of tissue from the left lung showed wide, edematous interlobular septums, with 
small hemorrhages. Large, round empty spaces, apparently bubbles of air which 
had escaped from the adjacent alveoli, were present in the septums, giving them a 
“Swiss cheese” appearance (fig. 1). A number of empty spaces were lined with 
flat cells resembling endothelium. In a section from one of the blocks some of 
the air spaces were partly filled with coagulated protein (fig. 2). The round 
spaces containing air were therefore identified as distended lymphatics. 
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Many small bronchi were collapsed. Some of the medium-sized bronchi showed 
congestion of the wall and desquamation of the epithelium and contained shreds 
of fibrinous membrane. No air-holding spaces were seen in the interstitial tissue 
in sections from the blocks taken at the root of the lung. 

Toxic Klebs-Loeffler bacilli were recovered from the culture of heart’s blood 
taken post mortem. It was impossible to determine whether the bacteremia was 
present during life or whether the bacilli entered the heart’s blood from the adjacent 
organs after death. 



Fig. 2. — Location of air outside the perivascular sheaths. PS, perivascular 
sheath; Ad, adventitia; L, lymphatics, some of which are partly filled with air; 
Pn, pneumonia. Hematoxylin and eosin. X 170. 


COMMENT 

The case presented was one of interstitial emphysema of the lung in 
a patient with diphtheria complicated by spontaneous pneumothorax and 
subcutaneous emphysema. 

To our knowledge, no other cases are on record in which interstitial 
emphysema of the lung has been demonstrated in histologic sections of 
human lungs in cases of spontaneous pneumothorax. The demonstration 
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of air in the septums in histologic preparations was possible only because 
the lung did not fully collapse after the pneumothorax occurred, being 
held in partial expansion by pleural adhesions and by bronchopneumonia. 
The partial expansion kept open the alveoli not affected by pneumonia 
and the septal spaces containing air. These conditions closely approxi- 
mated those produced by Macklin by reexpansion of the collapsed lungs 
of cats. 

As there was no mediastinal emphysema in this case, the derivation 
of the subcutaneous emphysema and of the pneumothorax from the 
interstitial emphysema of the lung may require a somewhat different 



Fig. 3. — Diagram illustrating the mechanism of pneumothorax and subcutaneous 
emphysema in the presence of pleural adhesions and in the absence of mediastinal 
emphysema. S-S, septum; BV, blood vessel; dotted line, potential perivascular 
sheath ; A, adhesion ; R, alveolar rupture. 

explanation from that given by Macklin. In our case the air in the 
septums was seen not in the perivascular sheaths but in septal lymphatics 
outside these sheaths. It is probable that from the septal lymphatics the 
air traveled not to the hilus but to the periphery of the lung, i. e., to the 
lymph channels of the septal adhesions, and escaped from there into 
the pleural cavity and into the retropleural connective tissue. The air 
could also have found its way into the pleura through the rupture of 
retropleural blebs (fig. 3). From the retropleural tissues the air could 
readily have spread into the subcutaneous tissues of the neck and the 
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abdomen. This short route, from ruptured alveoli through pleural 
adhesions into the subcutaneous tissue, has been mentioned by several 
authors (von Bergmann ; 6 Neffson and Bullowa 7 ). 

The rupture of the alveoli probably occurred in a part of the lung 
which was free from bronchopneumonia and which had been overinflated 
because of severe and prolonged interference with normal respiration 
by the diphtheritic membrane and because of vicarious emphysema. 

The tracheotomy apparently had no bearing either on the pneumo- 
thorax or on the subcutaneous emphysema, as it was performed through 
an old tracheotomy scar and through the thyroid gland, which would 
hardly have permitted any aspiration of air into the surrounding tissues ; 
besides, the pneumothorax occurred three days after the tracheotomy. 

SUMMARY 

t 

A case is reported in which a patient with obstruction of the respira- 
tory tubes by a diphtheritic membrane, not relieved by tracheotomy and 
late administration of antitoxin, had unilateral pneumothorax and sub- 
cutaneous emphysema without mediastinal emphysema. As the lung 
was not fully collapsed, because of bronchopneumonia and old pleural 
adhesions, microscopic sections revealed the interstitial emphysema of 
the septums, with air in the distended lymphatics. 

The air in the septums probably traveled to the periphery of the lung 
and escaped through the pleural adhesions into the pleural cavity and 
into the subcutaneous tissue. 

Dr. Arthur S. Wilson gave us permission to report this case. 

6. von Bergmann, G. : Das mediastinale Emphysem, in von Bergmann, G., and 
Staehelin, R. : Handbuch der inneren Medizin, Berlin, Julius Springer, 1928, vol. 
2, pt. 1, p. 669. 

7. Neffson, A. H., and Bullowa, J. G. M. : Influenza with Simultaneous 
Bilateral Spontaneous Pneumothorax and Subcutaneous Emphysema : Report of 
a Case, with Comment on the Mechanism of Production, Arch. Otolaryng. 28:388 
(Sept.) 1938. 



BENIGN TUMORS OF BRONCHI 

WITH SPECIAL REFERENCE TO VASCULAR ADENOMA 
HERMAN I. LAFF, M.D. 

DENVER 

In the rapidly accumulating literature on benign bronchial tumors, 
one type stands out as deserving special consideration. Variously desig- 
nated as “bronchial adenoma,” “adenomatous polyp” and “vascular 
adenoma,” it is a type of growth which can now be fairly accurately' 
identified histologically and recognized clinically. Being the most com- 
mon, it deserves to be considered apart from the motley group of benign 
endobronchial tumors which have been thrown together under one head- 
ing in the literature. 

Any bronchial growth if left untreated ultimately produces occlusion 
of a bronchus with resulting atelectasis, drowned lung and pulmonary 
suppuration. Earlier recognition, which is now occurring with increas- 
ing frequency, permits treatment before irreparable damage to the lungs 
has been done. Of the bronchial new growths the benign vascular 
adenomas appear to show the most constant clinical course. Study of the 
case histories in the literature bears this out. 

Since publication of the opinion of Jackson and Jackson , 1 most of 
the benign bronchial tumors have been considered due to stagnation of 
purulent secretion and have been designated as “inflammatory tumors.” 
Peroni , 2 on the basis of experimental work, likened them to hyperplastic 
and degenerative processes in the nose and larynx and preferred to 
designate them as “inflammatory polypi.” 

According to others, vascular adenomas appear to possess the char- 
acteristics of real blastomas. It is difficult to believe that they are 
primarily inflammatory in origin, because they are seldom found in 
cases of long-standing bronchiectasis and pulmonary abscess. 

These tumors may exist for years without producing signs of obstruc- 
tion, but by their tendency to cause a characteristic type of hemoptysis 

Presented as a candidate’s thesis to the American Laryngological, Rhinological 
and Otological Society. 

1. Jackson, C., and Jackson, C. L. : Benign Tumor of the Trachea and 
Bronchi, with Special Reference to Tumor-Like Formation of Inflammatory 
Origin, J. A. M. A. 99:1747 (Nov. 19) 1932. 

2. Peroni, A.: Inflammatory Tumors of Bronchi, Arch. Otolaryng. 19:1 
(Jan.) 1934. 
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they frequently may be diagnosed before the lung has been severely 
damaged. That this is true is shown by the experience of Wcsslcr and 
Rabin, 3 4 5 6 who were able to make a correct diagnosis in 9 of 14 cases. 

Poliak, Cohen and Gnassi 4 up to 1937 collected 101 recorded cases 
of primary benign tumor or inflammatory hyperplastic tumor-like forma- 
tion of the bronchial tree, diagnosed at autopsy or by bronchoscopic 
biopsy. Almost half of these (SI) were adenomas. Twenty-three, or 
22 per cent, were included under "inflammatory hyperplastic growths”; 
among these were such formations as simple polyps, papillomas and 
granulomas. The rest formed a mixed group, consisting of fibromas, 
chondromas, lipomas, leiomyomas and lymphomas. 

PATHOLOGIC DATA 

Adenomas may represent a congenital anomaly (Fried 5 ). This 
author stated that they originate from the cells lining the bronchial 
mucous glands ; Wessler and Rabin expressed the belief that the)- more 
nearly resemble the cells lining the ducts of these glands. Fried affirmed 
that mucous glands are not found in bronchi less than 10 mm. in diam- 
eter. Adenomas arc, accordingly, limited to the walls of the larger 
bronchi — an important fact which is borne out clinically. 

Mallory 0 has advanced the opinion that histologically they more 
nearly resemble carcinoid tumors of the intestinal tract. He contended 
that, although of slow growth, they sometimes show a tendency to 
invade the bronchial wall and cannot be classified as exclusively 
benign. Womack and Graham 7 have recently contributed a new point 
of view, likening them to mixed tumors of the parotid gland, including 
their potentiality for malignant change. In addition to bronchoscopic 
observations they had the opportunity of studying the pathologic charac- 
ter of these tumors after lobectomy and pneumonectomy. They saw in 
them a resemblance to fetal lung tissue and stressed their many points 
of similarity to mixed tumors. This study is important because, as 
the investigators pointed out, few adenomas have been discovered at 
autopsy. Womack and Graham stated that many undergo malignant 

3. Wessler, H., and Rabin, C. B.: Benign Tumor of Bronchus, Am. J. M. 
Sc. 183:164 (Feb.) 1932. 

4. Poliak, B. S. ; Cohen, S., and Gnassi, A. M. : Inflammatory Bronchial 
Tumors: Report of a Case and Review of the Literature, Arch. Otolaryng. 
27:426 (April) 1938. 

5. Fried, B. M. : Adenoma of Bronchial Mucous Gland, Arch. Otolaryng. 
20:375 (Sept.) 1934. 

6. Adenoma of the Bronchus, Cabot Case 24091, New England J. Med. 
218:390 (March 3) 1938. 

7. Womack, N. A., and Graham, E. A.: Mixed Tumors of the Lung: 
So-Called Bronchial and Pulmonary Adenoma, Arch. Path. 26:165 (July) 1938. 
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change, which makes impossible their postmortem differentiation from 
ordinary far advanced bronchogenic carcinoma. This represents a 
reversion to the belief held some years ago, when many adenomas 
were considered by pathologists to be adenocarcinoma. As Jackson 
and Konzelmann 8 9 pointed out, pathologists who have previously diag- 
nosed certain growths as carcinomas now admit doubt as to the malig- 
nancy of the tumors, in view of survival of the patients for many 
years. 

These tumors occur most commonly in women between 30 and 40 
years of age ; carcinomas are found four times as frequently in men 
between the ages of 40 and 60. 

Benign tumors of the bronchi grow slowly and usually first encroach 
on the bronchial lumen in the form of a polypoid elevation beneath 
the mucosa. Later they become elongated and pyriform, their free 
ends projecting upward toward the trachea, this direction being 
imparted to them by the accompanying irritating cough. Many become 
pedunculated. 

The body of the tumor is usually covered by a layer of bronchial 
epithelium which frequently shows squamous metaplasia. The epi- 
thelium rests on an intact basement membrane under which is a layer 
of loose connective tissue containing an abundant supply of dilated 
blood vessels. This is such a prominent finding that recently the 
tumors have been referred to as “vascular adenomas.” 0 The main 
bodies of such tumors are composed of polyhedral cells with large 
round or oval reticular nuclei arranged either in acini or in solid 
columns. The cells rest on a definite basement membrane, are uniform 
and homogeneous in structure and staining qualities and usually lack 
mitotic figures. However, at times the cells extend deep to the cartilage 
plates of the bronchus, indicating the difficulties of completely eradi- 
cating the growth. The presence of abundant capillaries between the 
groups of tumor cells speaks against malignancy. Because the cells 
are not always arranged in glandlike formation (fig. 1) the term 
“adenoma” is unacceptable to some. 

BRONCHOSCOPIC APPEARANCE 

Through the bronchoscope aii adenoma appears as a rather smooth, 
rounded, congested, cherry-like growth, frequently with blood vessels 
coursing underneath its epithelial covering. There is freedom of move- 
ment to the end of the bronchoscope, which is often not present in 

8. Jackson, C. L., and Konzelmann, F. W. : Bronchoscopic Aspect of Bron- 
chial Tumors, with Special Reference to So-Called Bronchial Adenoma, J. 
Thoracic Surg. 6:312 (Feb.) 1937. 

9. Zamora, A. M., and Schuster, N. H. : Vascular Adenoma of Bronchus, J. 
Laryng. & Otol. 52:337 (May) 1937. 
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malignant disease. Slight contact with the end of the bronchoscope 
or the suction tube is apt to release a brisk hemorrhage. 


SYMPTOMS AND DIAGNOSIS 

Clinically there is a typical latent period, during which cough may 
be absent, but hemoptysis in this stage is common and deserves separate 
consideration. Morlock and 1 ’inchin 50 cited the case of a patient in 
whom hemoptysis was the sole symptom for over twenty years. In some 
women it may occur only during the menstrual period. It differs from 



Fig. 1. — Low and high power photomicrographs of a specimen of tissue from 
a benign vascular adenoma. 


the bleeding of parenchymal lesions of the lung in that it occurs sud- 
denly, without warning, and may cease just as abruptly without appre- 
ciable further streaking. Coming from a large bronchus, its downward 
course impeded by the tumor mass, the blood is expectorated before it 
can collect in the smaller bronchi. Turner, 11 on the other hand, sug- 

10. Morlock, H. V and Pinchin, A. J. S.: Benign Neoplasms of Bronchus, 
with Records of Nine Cases, Brit. M. J. 2:332 (Aug. 24) 1935. 

11. Turner, P. A.: Benign Tumors of the Bronchus, with Especial Reference 
to Early Diagnosis: Two Case Reports, Kentucky M. J. 31:423 (Sept.) 1933 
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gested that these growths predispose to bronchospasm in the presence 
of sudden hemorrhage, thus preventing aspiration of the blood and 
explaining the sudden cessation of bleeding. He based his supposition 
on the fact that iodized poppyseed oil would not enter below the point 
of attachment of the tumor even in a case in which the lumen of the 
bronchus was not obliterated by the growth. In 1 of my patients iodized 
oil did fill the bronchi, outlining a few sacculations (figs. 2 B and 2 C). 

There is frequently a history of preceding attacks of pneumonia, 
and it is fair to assume that many were attacks of pneumonitis following 
atelectasis from bronchostenosis. Because of their marked vascularity, 
adenomas are prone to undergo changes in size and shape, thus pro- 
ducing succeeding attacks of atelectasis. Ultimately, if they are 
unrecognized and untreated, drowned lung, bronchiectasis and pul- 
monary suppuration ensue. Infection has been known to spread to the 
pleura, producing effusion and empyema. 

Soreness in the affected side of the chest is a common complaint. 

The so-called asthmatoid wheeze, an important sign of bronchial 
obstruction, which is best heard at the open mouth, may frequently 
be elicitated. In many cases the condition has been confused with 
bronchial asthma because of the attacks of paroxysmal wheezing. When 
the tumors have long pedicles, patients may have extreme attacks of 
dyspnea on suddenly changing their position. When hemoptysis pre- 
dominates, the condition is frequently mistakenly diagnosed as pul- 
monary tuberculosis. 

In the early stages physical findings and roentgen evidence may be 
lacking. However, when the tumor has attained a size sufficient to 
occlude a bronchus and interfere with ventilation and drainage, symp- 
toms and signs of atelectasis and pulmonary suppuration will soon 
become apparent. 

ROENTGEN FINDINGS 

Two roentgen signs which hitherto have not been stressed may be 
helpful in diagnosis. They cannot replace bronchoscopic observations 
as the final arbiter, but they may be used to advantage in stressing to 
both patient and physician the need for this examination. One deals 
with the changes found in “lung mapping” and the other with the 
so-called triangular shadow at the base of the lung. Careful study of 
films taken after filling of the bronchi with iodized poppyseed oil may 
reveal the outline of the tumor mass (figs. 2B, 2 C, 3 A and 3 B) 
and may also indicate the lack of filling of the tributary portion of 
lung (fig. 3). The second sign, the “triangular shadow at the base 
of the lung,” is sometimes demonstrable in the presence of atelectasis 
of a lower lobe. This finding, of course, obtains only when the tumor 
obstructs the entrance to a lower lobe. Experience has shown that 
this is actually the most common site of these growths. Rosenblum and 
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Klein 12 have referred to this recently in reporting the ease of a hoy 
11 years old in whom they found an adenomatous polyp in the right main 
bronchus, producing atelectasis and bronchiectasis of the right lower 
lobe. In 1 of my eases, when this triangular shadow was noted on 
the roentgenogram it was at first thought to be a distortion of the 
mediastinum. Since I became acquainted with the work of Anspach, 13 
who showed that in children it is produced by an atelectatic lower lobe 
and is a precursor of bronchiectasis, its interpretation has become 
clearer. In none of the 50 children studied by Anspach was the atelec- 
tasis caused by an obstructing bronchial tumor; in the majority of 
instances it was due to infection and in 3 cases to a foreign body. A 
and B of figure 2 clearly show this triangular basal shadow as distinct 
from the right border of the heart. 


TREATMENT 

111 comparison to what is known of the pathologic and clinical 
aspects, information regarding the exact management of these tumors 
is meager. The physician encountering his first case is often at sea as to 
the best type of procedure. 

From a study of the reported cases it is found that five types of 
treatment are available: (1) removal through the bronchoscope; (2) 
electrocoagulation; (3) radium treatment; (4) roentgen treatment, 
and (5) partial or total pneumonectomy. 

Bronchoscopic Removal . — With such vascular tumors as adenomas 
this appears to be a difficult and dangerous procedure. Physicians who 
have observed the release of an alarming flow of blood by mere con- 
tact of the suction tube with the tumor have no great inclination to use 
biting forceps. Although usually the hemorrhage may be controlled 
by suction and by sponging with epinephrine, sufficient blood may have 
reached the pulmonary parenchyma to produce alarming postoperative 
pneumonitis (case 1). 

Artificial pneumothorax instituted and maintained prior to instru- 
mentation may obviate this danger. I adopted this measure in 1 
instance, with gratifying results. Subsequent treatment after failure 
to maintain the pneumothorax (because of the patient’s lack of coopera- 
tion) again produced postoperative reaction. The method was used 
with the idea that compression of the lung would prevent blood from 
reaching the alveoli, thus minimizing the incidence of parenchymal 
infections. The use of pneumothorax for benign tumors was sug- 

12. Rosenblum, P., and Klein, R. I.: Adenomatous Polyp of Right Main 
Bronchus Producing Atelectasis, J. Pediat. 7:791 (Dec.) 1935. 

13. Anspach, W. E.: Atelectasis and Bronchiectasis in Children: Study of 
Fifty Cases Presenting Triangular Shadow of Base of Lung, Am. J. Dis. Child 
47:1011 (May) 1934. 
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gested to me by a recommendation made by Pressman and Emery 14 
in the treatment of bronchial carcinomas. These authors stated that 
they have found it extremely valuable prior to the intrabronchial 
application of a basket containing radium needles. 

Electrocoagulation or Surgical Diathermy . — This measure has 
recently been stressed by Kernan, 15 who has contributed some important 
details. It should be tried only with the region under local anesthesia, an 
attempt being made to preserve the cough reflex. Kernan has designed 
a special bronchoscope with a separate channel for the active electrode, 
which allows for better vision. He has expressed his preference for 
a bead-shaped rather than a pointed tip on account of the risk of pene- 
trating the bronchial wall. Surgical diathermy is apt to cause a greater 
shrinking of the growth than is seen immediately after a treatment, 
because the vitality of the tissue away from the point of contact is also 
affected. The treatment should not be too strenuous, because of the 
danger of scarring and stenosis. This was impressed on me by observa- 
tion of the end result in case 4. In this case, after various types of 
treatment at another clinic during the past ten years, the tumor had 
apparently receded but the orifice of the right main bronchus was left 
no larger than a pinhead. 

Removing the major portion of the growth by the use of a biting 
forceps and following this immediately by coagulation is also dangerous, 
on account of the risk of penetration. Coagulation treatments may be 
repeated every two weeks. Secondary hemorrhage as late as two weeks 
after coagulation is possible. It occurred in 1 of my cases in an alarm- 
ing manner. 

Radium Treatment . — This may be applied by direct implantation of 
radon seeds into the tumor mass or by placing adjacent to it a tube 
containing seeds or needles. 

Radon seeds of gold or platinum may be inserted and left in place 
for the desired number of days, or they may be implanted with the 
idea of allowing them to remain permanently. When so placed they 
seemingly find firm anchorage and remain embedded. In case 3 radon 
seeds were implanted ten years prior to the time of writing and are 
still to be observed roentgenographically at the site of the tumor. One 
cannot help wondering what deleterious foreign body effects would 
result if the seeds were lost in the smaller bronchioles. 

Belsey, 6 citing the plan adopted at the Brompton Hospital, London, 
England, stated that twelve seeds, each containing 1.25 millicuries, are 
distributed within the jacket of a canalized tubular container, which is 

14. Pressman, J. J., and Emery, C. K. : New Method of Radium Application in 
Cancer of Bronchus, Ann. Otol., Rhin. & Laryng. 46:314 (June) 1937. 

15. Kernan, J. D. : Electrocoagulation in Bronchogenic Conditions, Arch. Phys. 
Therapy 19:38 (Jan.) 1938. 
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placed alongside the tumor through the bronchoscope and maintained 
in position by a spring tor seven days and then removed. Pressman 
and Emery have adopted a similar plan for treating bronchial carcinoma, 
inserting a "bird cage" containing radium needles around the growth. 
The cage is left in place from thirty to sixty-five hours. 

High Voltage Roentgen Therapy . — This method has been used in 
some of the cases cited in the literature, hut in most of them it appears 
to have been utilized only as an adjunct to other forms of treatment. 

Surgical Extirpation .- — Removal of the affected lobe, or lung by 
lobectomy or pneumonectomy is destined to find increasing favor, 
especially in cases in which the tumors have been long unrecognized and 
untreated and irreparable pulmonary damage has been done. With the 
advances in pulmonary surgery this form of treatment may also play 
an increasingly popular role even in cases in which the pathologic 
process is not so far advanced. 


RKl’OKT or CASKS 

Cast, 1. — R. B., a woman aged 30. wa*. admitted to St. Joseph’s Hospital 
May IS, 1937, under the care of Dr. G. H. Gunman. She complained of cough, 
bloody expectoration, wheezing and pain in the right side of her chest. She had 
been told by one physician that she had tuberculosis and by another that she had 
asthma. She had had two attacks of pneumonia in childhood. For the past six 
years she had been short of breath. A roentgenogram of the lungs showed increased 
peribronchial shadows and a triangular area of density at the base of the right 
lung (fig. 2 A). The presumptive diagnoses were asthmatic bronchitis and bron- 
chiectasis. I was asked to instil iodized poppyseed oil for “lung mapping.” On 
questioning of the patient the possibility of bronchial tumor suggested itself and 
I advised bronchoscopic examination. 

Bronchoscopic Examination. — A tumor mass the size of a navy bean was 
revealed. It was red and vascular, with a sessile attachment to the medial bronchial 
wall ; it nearly obstructed the entrance to the right lower lobe bronchus. When 
the growth was touched with the suction tube a profuse hemorrhage occurred. 
Biopsy specimens were taken, and 10 cc. of iodized popysecd oil was instilled into 
the right main bronchus. Histologic examination showed a vascular polypoid 
growth with no evidence of malignancy. 

Bronchoscopic Treatment (June 30). — Attempts were made to encircle the tumor 
with a cold wire snare and also with a diathermy loop, without success. Several 
pieces were removed with a punch forceps. This was followed by electrocoagula- 
tion. Bleeding was brisk. Histologic examination of the material removed at this 
sitting showed “large, distended vascular channels.” The diagnosis was angioma 
of the bronchial mucosa. On the third day there were a rise in temperature to 
104 F. and signs of consolidation in the lower lobe of the right lung. On July 15 
the patient had a severe hemorrhage. 

Artificial Pneumothorax. — Pneumothorax was decided on in order to collapse 
the right lung prior to the next bronchoscopic treatment, in an attempt to 
minimize the dangers from hemorrhage. This was done and another bronchoscopic 
treatment was given on Aug. 7, 1937, at which time the tumor was again coagulated. 
Little reaction followed, and the patient left the hospital on the fifth day. 
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On September 2 electrocoagulation was repeated. The lung had been allowed 
to reexpand because the patient had refused further refills. On the following 
day there was a rise in temperature to 102 F., which lasted for two weeks. A 
roentgenogram of the chest showed an area of density at the base of the right 
lung, possibly with fluid. The patient finally recovered but was advised to have 
radon implantations at a later bronchoscopic treatment in view of the severe 
bleeding and aspiration pneumonia which had followed the preceding treatments. 



Fig. 2 (case 1). — A, roentgenogram of the chest, showing a triangular shadow 
at the base of the right lung. The right border of the heart is distinctly seen and 
is separate from this shadow, which indicates atelectasis of the lower lobe. 
B, roentgenogram taken after filling of the bronchi with iodized poppyseed oil, 
showing the outline of the tumor and the triangular shadow. The arrow points 
to the probable outline of the tumor. C, lateral roentgenogram taken after 
injection of iodized oil, showing the outline of the tumor and a few sacculations 
in the lower lobe of the right lung, indicative of earl}' bronchiectasis. The arrow 
points to the probable outline of, the tumor. 
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Case 2. — R. H., a man aged 29, first entered St. Joseph’s Hospital under the 
care of Dr. C. A. Shepard on Oct. 19, 1935, with a diagnosis of pneumonitis of 
the lower lobe of the left lung. He recovered, but during the succeeding year he 
continued to raise varying quantities of bright red blood at intervals. Physical and 
roentgen examinations repeatedly gave negative results. Two bronchoscopic 
examinations had been made by another bronchoscopist, but no definite tumor mass 
or bleeding area was seen. After an unusually severe hemorrhage, pneumothorax 
was induced and was maintained for several months. 

Bronchoscopic Examination . — On Feb. 4, 1938, a large mass was revealed in 
the left main bronchus, close to the orifice of the branch to the lower lobe. The 
tumor extended along the posterolateral wall of the left main bronchus, filling 
more than half of its lumen. A moderate amount of bleeding followed the removal 
of a biopsy specimen, which was reported to show “angioma of the bronchial wall.” 



Fig. 3 (case 3). — A , roentgenogram of the chest after filling of the bronchi 
with iodized poppyseed oil, showing the outline of the tumor in the region of the 
orifice of the left main bronchus. The left lung is atelectatic, and the trachea is 
pulled over to the left. B, lateral roentgenogram taken after filling of the bronchi 
with iodized oil, showing the outline of the tumor (indicated by arrow) at the 
bifurcation of the trachea. 

Electrocoagulation was then applied. On March 7 three radon seeds were 
implanted in the tumor mass. A roentgenogram of the chest taken several 
weeks later showed the radon seeds in place. The patient then left the city, 
apparently in good health. In a letter seven months later he reported an increase 
in the severity of his symptoms. He had had numerous bronchoscopic treatments 
without improvement. He added that he would soon undergo a lobectomy, which 
had been recommended in an eastern clinic. 

Case 3. — A G., a woman aged 42, entered the Denver General Hospital Feb. 
20, 1937. She had been in the ward for patients with tuberculosis for the past 
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two months. She had suffered repeated sudden hemorrhages during the past 
four years. The roentgen rays revealed atelectasis of the left lung, the trachea 
being markedly deviated to the left. After filling with iodized poppyseed oil, 
the outline of a tumor mass blocking the entrance to the left main bronchus could 
be distinctly made out. The iodized oil did not enter the left lung (fig. 3). 

Bronchoscopic Examination . — On March 18 Dr. C. H. Darrow made a bron- 
choscopic examination, which showed a lobulated tumor mass 1.5 to 2 cm. in 
diameter, located at the carina and filling the left main bronchus. The tumor 
extended slightly into the right main bronchus and bled easily. Apparently it was 
not pedunculated. The report on the biopsy specimen was “low grade adenocar- 
cinoma.” This was followed by a course of roentgen treatments of a calculated 
dosage of V /2 erythema skin doses. A roentgenogram taken April 30 was thought 
to show about one-third reduction in the size of the tumor. On May 6, three 
gold radon seeds containing 6 millicuries were implanted in the tumor mass. On 
May 21, two additional radon seeds were inserted. When last heard from the 
patient had had no further hemorrhages. 

Reexamination of the biopsj' specimen revealed the structure and arrangement 
of the cells to be typical of nonmalignant vascular adenoma (fig. 1). 

Case 4. — E. S., a woman aged 37, came to the outpatient department. of the 
National Jewish Hospital with the following history : After an attack of pneu- 
monia in 1927 she was left with a dull, aching pain in the right side of her 
chest and an irritating cough. There was no bleeding. In March 1930 a smooth 
tumor almost occluding the right main bronchus and attached to the right side 
of the trachea just above the level of the bifurcation was found at a bronchoscopic 
examination made in New York city. The report of the biopsy specimen was 
“adenomatous hyperplasia of mucous glands, possibly carcinoma.” 

In September 1936 a diagnosis of adenoma (cylindroma) of the bronchus was 
made. The patient stated that radon seeds had been implanted ten years pre- 
viously. Repeated cauterizations had been done until June 1937, followed by a 
course of twelve roentgen treatments. A roentgenogram of the chest taken 

on Oct. 20, 1938 showed two radon seeds in the region of the orifice of the right 

main bronchus. 

Bronchoscopic Examination . — On April 15 the lumen of the right main 

bronchus was shown to be narrowed to the size of a pinhead. This was dilated 

with Jackson bougies ranging in caliber up to no. 18 F. The patient reported 
definite improvement for about four months, but at the time of writing she has 
noticed an increase in wheezing and shortness of breath for one month. 


SUMMARY AND CONCLUSIONS 

Three cases of benign bronchial tumor are added to the literature. 
A fourth case, in which the patient was treated elsewhere and is now 
under my care on account of fibrotic bronchial stenosis, is also cited. 

The majority of benign bronchial tumors fall into the category of 
benign adenoma, which should be regarded as an entity. Although the 
histologic diagnosis is now better established, pathologists still disagree 
on many important points, including the degree of malignancy of such 
a tumor. The history of a characteristic type of hemoptysis, often 
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over a period of years, together with the physical signs and broncho- 
scopic findings, should receive equal consideration with biopsy reports in 
diagnosing this type of growth. 

Bronchographic examination may help in outlining the tumor, but 
it should never replace accurate bronchoscopic examination. 

When the growth obstructs a lower lobe, the demonstration of a 
triangular shadow at the base of the lung, indicating atelectasis, may 
afford a clue by pointing to the need for a diagnostic bronchoscopic 
procedure. 

Artificial pneumothorax should be considered prior to bronchoscopic 
removal or destruction by electrocoagulation because of its value in 
reducing the incidence of posthemorrhagic aspiration pneumonia. 

Treatment by bronchoscopic methods has resulted in many apparent 
cures or arrests and should be tried first. When this is unsuccessful, 
lobectomy and pneumonectomy offer an increasingly favorable outlook. 

Case 3 is reviewed by permission of Dr. C. H. Darrow. 


DIPLACUSIS: A LOCALIZING SYMPTOM OF DISEASE 
OF THE ORGAN OF CORTI 


THEORETIC CONSIDERATIONS, CLINICAL OBSERVATIONS AND 
PRACTICAL APPLICATION 

GEORGE E. SHAMBAUGH Jr, M.D. 

CHICAGO 

The finding of diplacusis in a case of deafness is a valuable diag- 
nostic aid in localizing the pathologic condition, since diplacusis can be 
caused only by a lesion of the organ of Corti. 

This statement is based on theoretic considerations, which I shall 
discuss, and on clinical observations, which I shall describe. If it is 
true, some practical applications follow for the diagnosis and treatment 
of certain cases of deafness and of Meniere’s syndrome. 

INTRODUCTORY OBSERVATIONS 

Definition . — Diplacusis is the hearing of one sound as two. There 
are three varieties of diplacusis : Diplacusis binauralis echotica, in which 
a sound is heard a fraction of a second later by one ear than by the 
other, as a distinct echo, is comparatively rare. I have observed it but 
once (case 8). Diplacusis monauralis dysharmonica, in which a pure 
tone is heard by the affected ear as a double tone of two different 
pitches, also is a rare symptom which I have seen but once (case 4). 
Diplacusis binauralis dysharmonica, in which the same sound is heard 
at a different pitch by the two ears, is rather frequent in aural disease. 
It is this type which is referred to generally in the literature, and unless 
otherwise specified in this paper, as diplacusis. 

Testing for Diplacusis . — Disharmonic diplacusis is more common 
than one would infer from the literature. Musicians in whom diplacusis 
develops are usually annoyed by it and complain of it. The great 
majority of patients with diplacusis, however, are not aware of it until 
they are specifically tested for it. The ordinary hearing tests, including 
the audiogram, will not elicit the symptom. Diplacusis must be specifi- 
cally tested for. 

The test for diplacusis is made with tuning forks, and a complete 
series by octaves, from 64 to 2048 vibrations should be employed, since 
diplacusis rarely affects the entire tonal scale to an equal degree and 

Read before the Section on Laryngology, Otology and Rhinology at the 
Ninetieth Annual Session of the American Medical Association, St. Louis, May 
17 , 1939 . 
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may be limited to a part of it. In testing for diplacusis it is of the 
utmost importance that the patient hear the fork with equal loudness in 
each ear, for otherwise many patients will confuse loudness with pitch. 
The vibrating tuning fork is held alternately in front of each ear, the 
distance being regulated so that the patient hears the tone equally loud 
in the two ears. He is asked whether he hears the same tone in the two 
ears. When true diplacusis is present the patient states that he hears 
an entirely different sound in one ear from that which he hears in the 
other, the pitch being definitely higher or lower. With this difference in 
pitch, may occur an alteration in the quality of the sound also, so that it is 
rasping, harsh, unpleasant or even painful to the diseased ear as con- 
trasted to the pleasant musical tone heard by the normal ear. It is helpful 
to have the patient hum the note that he hears in each ear. An occasional 
patient who is unmusical will be unable to distinguish pitch but will still 
recognize that the quality of the sound is entirely different in his 
two ears. 

Theoretic Considerations . — Matty diverse explanations of diplacusis 
have been offered. Because it is sometimes seen in cases of otitis media, 
many authors, including Politzer, Gradenigo and Jacobsen, expressed 
the belief that alterations in the sound-conducting apparatus accounted 
for diplacusis in at least some cases. In 1920 Schilling 1 made the first 
positive statement that diplacusis is always due to structural alterations 
in the vibrating dements of Corti 's organ. In 1923 Shambaugh and 
Knudsen, 2 unaware of Schilling’s publication, reached the same con- 
clusion on the basis of a clinical study of 10 cases of diplacusis, stating 
that the alteration is such that a segment of the membrane which nor- 
mally vibrates to a certain tone subsequently vibrates to a tone of a 
higher or lower pitch. In 1935 1 3 described a syndrome consisting of 
low tone nerve deafness, diplacusis and attacks of vertigo. I pointed 
out that on theoretic considerations and in view of recent work on the 
physiology of hearing which substantiated the theory of selective local- 
ization of tone in the cochlea, diplacusis could only be caused by a 
distortion of the vibrating membrane in the organ of Corti and could 
not be caused by any lesion in the conducting mechanism, the eighth 
nerve or the central acoustic tracts (Fig. 1). 

In 1937 Proetz 4 experienced temporary diplacusis in his own ear. 
From his observations in his own case he concluded that diplacusis 
is due to a lesion of the vibrating membrane in the organ of Corti. 

1. Schilling, R. : Ueber musikalisches Falschhoren, Arch. f. Ohren-, Nasen- 
u. Kehlkopfh. 105:65, 1920. 

2. Shambaugh, G. E., and Knudsen, V. O.: Report of an Investigation of 
Ten Cases of Diplacusis, Tr. Am. Otol. Soc. 16:397, 1923. 

3. Shambaugh, G. E., Jr.: Syndrome of Diplacusis and Nerve Deafness for 
Low Tones, Arch. Otolaryng. 21:694 (June) 1935. 

4. Proetz, A. W. : Diplacusis^ Binauralis Dysharmonica, Ann. Otol., Rhin. 

&: Laryng. 46:119. 1937. 
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In the absence of pathologic proof, which up to the present time is 
lacking, reliance must be placed on clinical evidence to prove or disprove 
the theoretic statement that diplacusis is due to a lesion of the organ 
of Corti. 

CLINICAL OBSERVATIONS 

The clinical observations are based on a series of 45 patients with 
diplacusis observed during the past few years. These patients were 
all seen in routine office practice in which the tuning fork tests for 
diplacusis are included as part of the routine hearing tests. The 45 
patients with diplacusis had the following aural conditions : Thirty-three 
had primary nerve deafness ; 5 had suppurative otitis media, 3 acute and 
2 chronic; 3 had had a Lempert operation for fistulization of the 
labyrinth for otosclerosis ; 2 had otosclerosis ; 1 had catarrhal otitis media, 
and 1 had otherwise normal hearing. 

OTHERWISE NORMAL HEARING WITH DIPLACUSIS (ONE CASE) 

Case 1, — Mrs. R. L. D., aged 41, complained of roaring in the right ear for 
five months and hoarseness off and on for several years. The timing forks were 


64 96 




Fig. 1. — In the normal ear the note of a fork of 64 double vibrations stimu- 
lates its special portion of the organ of Corti and its set of nerve fibers. In the 
affected ear the vibrating membrane has been altered so that the area which 
previously responded to the fork of 96 double vibrations now responds to that 
of 64 double vibrations, the tone of the latter fork being heard in the brain as 
one of 96 double vibrations, the result being diplacusis. 

heard equally well in both ears but slightly higher pitched and with an uncomfort- 
able reverberation in the right ear. The right vocal cord was edematous in the 
middle third. The basal metabolic rate was — 18 per cent. On administration 
of thyroid the tinnitus and diplacusis improved, and they had nearly disappeared 
when the patient moved away, six weeks later. 

It is possible that in this case the diplacusis was due to edema of 
the vibrating membrane in the organ of Corti caused by thyroid defici- 
ency. The patient is the only person I have seen with diplacusis and 
otherwise normal hearing. 

CATARRHAL OTITIS MEDIA WITH DIPLACUSIS (ONE CASE) 

Case 2. — Mr. R. E. P., aged 61, complained of fulness and slight deafness in 
the right ear for two days, and his wife’s voice sounded unpleasantly harsh in that 
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ear. Hearing tests showed a slight conduction defect in the right ear, chiefly 
for the 32 and 64 vibration forks, with diplacusis, these forks being heard at a 
higher pitch and sounding less musical in that ear. Inflation of the eustachian 
tube with a catheter relieved the fulness and improved the hearing but did not help 
the. diplacusis, which did not clear up until several days later. 

In this case the diplacusis was evidently not due to the tubal occlu- 
sion, since it was not relieved by inflation. There was probably coincident 
edema of the vibrating membrane in the cochlea. 

OTOSCLEROSIS WITH DIPLACUSIS (TWO CASES) 

Case 3. — Mrs. L. Me. M., aged 39, complained of progressive deafness for 
eighteen years. Her father had had progressive deafness. The drum membranes 
were normal, with a distinct pink glow from the right promontory. Hearing tests 
revealed a bilateral conduction defect, with diplacusis for the 2048 vibration fork, 
which was heard one and a half tones higher in the left ear than in the right. The 



Fig 2 (case 3). — Otosclerosis with primary fixation of the stapes in both 
ears and secondary degeneration of the nerve in the left ear (evidenced by the 
loss of hearing for high tones) ; diplacusis for the 2048 frequency fork, which 
is heard \ J / 2 tones higher pitched in the left ear. 

diagnosis was otosclerosis with primary fixation of the stapes and secondary 
labyrinthine involvement on the left side as evidenced by the loss of hearing for 
high tones and the diplacusis (fig. 2). 

Case 4. — Mr. A. K. O., aged 35, was first seen by my father sixteen years ago, 
because of gradual impairment of hearing. Bilateral high tone nerve deafness was 
found, but because of a family history of deafness and a distinct pink glow from 
the promontories the diagnosis of probable primary labyrinthine otosclerosis was 
made. The nerve deafness slowly increased until eighteen months before the time 
of this report, when the loss of hearing was accelerated and the tuning fork tests 
began to show a conduction defect in addition to the nerve deafness, indicating 
beginning ankylosis of the stapes. At the time of writing, diplacusis has been 
present for nine years for the 2048 vibration fork, which is heard at a higher pitch 
in the right ear. A month ago monaural diplacusis for the 1024 vibration fork 
developed in the left ear, so that this fork is heard as a double tone in this one 
ear. The diagnosis is primary labyrinthine otosclerosis with secondary fixation of 
the stapes (fig. 3). 
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Diplacusis is unusual in otosclerosis. Both the patients clearly had 
labyrinthine involvement for the high tones, which the diplacusis affected, 
so that the diplacusis could be accounted for by a lesion of the vibrating 
membrane in the cochlea. 

POSTOPERATIVE DIPLACUSIS (THREE CASES) 

Case 5. — Mrs. B. P., aged 45, complained of progressive deafness for four years. 
The drum membranes were normal, and hearing tests showed a conduction defect. 
The Lempert fistulization for otosclerosis was carried out in July 1938. The 
operation was uneventful, with marked improvement in hearing on the table. 
The first day after operation there was second degree nystagmus, and the second 
day there was severe vertigo, nausea and vomiting. The tuning forks were heard 
in both ears, but diplacusis was present for the 512 to 4096 vibration forks, which 
were all heard at a higher pitch in the ear operated on. Two days later the 
diplacusis had spread to include also the 128 and 256 vibration forks. One month 
later the diplacusis was still present, but there was no reaction to the fistula test 
nor caloric response from the horizontal canal, and the hearing was not improved 
over the preoperative level. 



Fig. 3 (case 4). — Otosclerosis with primary nerve deafness (a), secondary 
fixation of the stapes developing fifteen years after onset ( b ) ; diplacusis for the 
2048 frequencj r fork, which is heard at a higher pitch in the right ear. 

This was clearly a case of postoperative serous labyrinthitis resulting 
in loss of function of the horizontal canal and involving the cochlea, as 
evidenced by the diplacusis, but not producing a dead labyrinth. 

Case 6 . — Miss M. C., aged 28, complained of progressive deafness for twelve 
years. The drum membranes were normal, and the hearing tests were character- 
istic of conduction deafness. The Lempert fistulization for otosclerosis was carried 
out in July 1938. The membranous horizontal canal was ruptured, as evidenced 
by the empty appearance of the lumen when the bony canal was opened. There 
was immediate marked improvement in hearing, which lasted forty-eight hours 
without vertigo or nystagmus. Diplacusis for the two highest-pitched forks, 1024 
and 2048 vibrations, was present on the second postoperative day, and a week 
later it had spread to involve all the forks, so that they were heard at a higher 
pitch in the ear operated on. At the time of writing the ruptured membranous 
canal has healed, as evidenced by a strongly positive reaction to the fistula test, 
which is active nine months after operation. The diplacusis has diminished until 
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only the 256 and 2048 vibration forks are heard at a slightly lower pitch in the ear 
operated on. The hearing is only slightly improved over the preoperative level 
(fig. 4). 

It is significant that when the membranous labyrinth was ruptured 
diplacusis first developed for the tones which produce vibration in the 
part of the organ of Corti closest to the operative trauma, that is, for 
the high tones, and gradually spread to involve the low tones. The 
patient, incidentally, has absolute pitch, and she was able to report 
accurately the exact difference in pitch between the two ears. 

Case 7. — Mr. P. L. J., aged 41, complained of progressive deafness for fifteen 
years. The drum membranes were normal, and the hearing tests showed a con- 
duction defect. The Lempert operation for otosclerosis was carried out in 
October 1938. The membranous horizontal canal was accidentally ruptured, as 
evidenced by the empty lumen of the bony canal and failure to respond to the 
fistula test on the table. A week later, however, the membranous canal had healed, 
and there was an active response to the fistula test, which is still present at the 



Fig. 4 (case 6).— Preoperative hearing in a case of otosclerosis with primary 
fixation of the stapes (a) ; hearing after fistulization of the labyrinth (right ear), 
diplacusis for the 256 and 2048 frequency forks, which are heard at a lower 
pitch in the ear operated on (b). 


time of writing, seven months later. Diplacusis first appeared, nine days after 
operation, for the 1024 vibration fork, and two days later, for all the forks, which 
were heard at a higher pitch in the ear operated on. The diplacusis cleared up two 
months later. The hearing was not improved at any time over the preoperative 
level. 

In 5 more patients with otosclerosis operated on by the Lempert 
procedure, the membranous labyrinth was not injured, and there was 
no postoperative serous labyrinthitis. In none of these 5 patients did 
diplacusis develop, indicating that diplacusis after the Lempert operation 
means a lesion of the membranous labyrinth involving the cochlea. 


SUPPURATIVE OTITIS MEDIA WITH DIPLACUSIS (FIVE CASES) 

Case 8. Miss C. F., aged 42, complained of severe earache on (he left for 

two days, with vertigo, nausea, vomiting and ataxia for one day. She was found 
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to have acute suppurative otitis media with spontaneous nystagmus toward the 
affected ear, indicating serous labyrinthitis. Diplacusis for all the forks was 
present, all the forks being heard at a higher pitch in the affected ear. The otitis 
media lasted only a few days, and the labyrinthitis gradually subsided. A week 
after the onset echoic diplacusis appeared, sounds being heard a second later in the 
affected ear. Three weeks after onset the hearing was practically normal ; the echoic 
diplacusis was gone, but the disharmonic diplacusis was still noticeable for the 
high tones, which were higher pitched, harsh and actually painful in the affected 
ear. (fig. 5). 

Case 9. — Mr. D. J., aged 16, complained of earache for four days, discharge 
for three days and vertigo, nausea and ataxia for two days. There was spontaneous 



Fig. 5 (case 8). — Acute suppurative otitis media (left) with acute serous 
labyrinthitis and diplacusis, the 256, 512, 1024, 2048 and 4096 frequency forks 
being heard at a higher pitch in the left ear. 



Fig. 6 (case 9). — Acute suppurative otitis media (left) with acute serous 
labyrinthitis and diplacusis, all forks being heard at a higher pitch in the left ear. 

second degree nystagmus toward the affected ear, indicating acute serous laby- 
rinthitis. Diplacusis was present for the 128 to 2048 vibration forks, which were 
heard at a higher pitch in that ear. The discharge lasted ten days; the diplacusis 
lasted a little longer but was gone a month later (fig. 6). 

Case 10. — Miss J. M. G., aged 57, complained of defective hearing following 
acute suppurative otitis media eight months before. The ear had discharged for only 
a few days, but dizziness and ataxia with profound deafness lasted three weeks. 
Since then the hearing had gradually improved. Music sounded disagreeable and 
out of tune, but this condition also was improving. Hearing tests revealed 
definite diplacusis for the low tones, which were heard at a higher pitch in the 
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affected ear. The patient was diagnosed as having had acute serous labyrinthitis 
with acute otitis media. 

Case 11.— Mrs. A. B. H., aged 31, complained of a chronic discharge {row 
t e ear for six years, with attacks of vertigo, ataxia and nausea for six weeks. 
Two weeks before when especially dizzy she noticed that the radio sounded harsh 
in the affected ear. She was found to have cholesteatoma. Hearing tests showed 
diplacusis for all the forks, which were heard at a higher pitch in the affected 
ear. A radical mastoidectomy resulted in a dry ear, no more attacks of dizziness 
and disappearance of the diplacusis. The diagnosis was mild serous labyrinthitis 
complicating cholesteatoma. 

Case 12. Mrs. M. W., aged 43, presented a chronic discharge from the 
ear, with a central perforation. The audiogram showed a pronounced loss for 
the middle tones in this ear, and the tuning fork test for these tones showed 
diplacusis so that they were heard at a slightly higher pitch in the discharging ear 
(fig. 7). 

In all 5 cases of suppurative otitis media with diplacusis there was 
definite evidence of labyrinthine involvement. Diplacusis is an unusual 
finding in otitis media. Its presence indicates serous labyrinthitis. 



Fig. 7 (case 12). — Chronic suppurative otitis media (left) with labyrinthine 
deafness (evidenced by the pronounced depression of hearing) and diplacusis for 
the middle tones, the 128, 256 and 1024 frequencj' forks being heard at a higher 
pitch in the left ear. 


PRIMARY PERCEPTION DEAFNESS WITH DIPLACUSIS 
(thirty-three cases) 

The great majority of the patients with diplacusis showed primary 
nerve deafness with nothing in the hearing tests or in the clinical 
examination to indicate an impairment of sound conduction. The 33 
patients with this condition can be further classified etiologically as 
follows: 16 patients the cause of whose condition was undetermined, 
most of whom were seen but once; 2 patients whose deafness and 
diplacusis cleared up spontaneously ; 2 patients in whom the onset was 
apoplectiform and suggested a hemorrhage into the labyrinth ; 2 patients 
whose condition followed an acoustic trauma ; 6 patients whose condition 
cleared up after removal of a focus of infection, and 5 patients whose 
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condition cleared up after removal of a specific food to which they were 
allergic. 


Primary Nerve Deafness and Diplacusis or Undetermined Cause 

(Sixteen Cases) 

The nerve deafness was confined to one ear or was much greater 
in one ear in most of the patients the cause of whose condition was unde- 
termined. Moreover the loss of hearing usually involved the low as well 
as the high tones and was sometimes more pronounced for the former, 
so that these patients characteristically presented unilateral low tone 
nerve deafness with diplacusis. This unusual combination was similar to 
that observed in the 1 1 patients whose condition cleared up after removal 
of a focus of infection or a food allergy, so that had these 16 patients 
remained under observation the cause might have been determined for 
some of them. The following case is an example : 
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Fig. 8 (case 13). — Meniere’s disease with inner ear deafness involving the 
low tones as well as the high tones and with diplacusis, all forks being heard at 
a higher pitch in the affected (left) ear. 


Case 13. — Mr. E. G. D., aged 60, complained of progressive loss of hear- 
ing in the left ear for three years, with tinnitus and attacks of vertigo and 
ataxia for two years. Two years previously he had consulted Dr. Furstenberg, 
who diagnosed the condition as Meniere’s disease and prescribed a salt-free diet 
with ammonium chloride. On this regime the dizzy attacks were less severe and 
less frequent but had not been completely relieved. The hearing, however, had 
continued to grow worse. Hearing tests revealed unilateral nerve deafness, with 
greater loss for the low than for the high tones and with diplacusis, all forks being 
heard at a higher pitch in the affected ear. Further study was advised, but the 
patient did not return (fig. 8). 

Primary Nerve Deafness and Diplacusis with Spontaneous Recovery 

(Two Cases) 

Case 14. — Mr. W. B. S., aged 56, complained of vertigo for six days. He 
was not aware of a defect in hearing, but tests showed definite lowtone nerve 
deafness in the left ear, with diplacusis. Three weeks later all symptoms had 
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cleared up. The patient during this time was under treatment for an infection 
of the bladder, which may have been the etiologic factor (fig. 9). 

Case IS. — Mrs. E. A. D., aged 59, a musician, complained of roaring, deaf- 
ness and diplacusis in the right ear for two months. For ten months she had had a 
continuous cold in the head. Hearing tests revealed nerve deafness in the right 
ear, with loss for the low r as well as the high tones and with diplacusis, all forks 
being heard at a higher pitch in the affected ear. Pus was obtained from the 
ethmoid sinuses by displacement suction. Three months later all the symptoms 


AUDIO* HAM OT.VLSA 14 |»35.. 

g L 





ft 

■ 



■ 



■ 

■ 

■ 

■ 

ft 


■ 

■ 



ft 

■■ 

ft 

ft 





■ 

■ 



■ 



■ 

■ 

■ 

■ 

ft 


■ 

■ 



ft 

■■ 

ft 

ft 

ft 




■ 

■ 



■ 



■ 

■ 


■ 



■ 

■ 



ft 

IKJ 

ft 

ft 

ft 




m 

z 



m 



■ 

■ 

■ 

■ 

ft 






ft 

IU 

ft 


ft 




V 

■ 



■ 



■ 

m 



a 


2 




n 

IU 


ft 

ft 




■ 

m 



m 



a 

■ 






■ 



ft 

If 

ft 

ft 

ft 




■ 

K 



■ 



■ 

■ 

■ 

■ 

■ 


■ 

■ 



■ 

(ft 

ft 

ft 

ft 




■ 

■ 



■ 



i 

ft 

■ 

■ 

■ 


■ 

■ 



■ 

R1 

ft 

ft 

ft 




■ 

■ 



■ 



i 

■ 

■ 

■ 

■ 


■ 

■ 



■ 

<1 

ft 

ft 

ft 




■ 

■ 



■ 



s 

■ 

■ 

■ 

ft 


■ 

■ 



■ 

If 

ft 

ft 

ft 




■ 

■ 







■ 


■ 

■ 


■ 

■ 



IS 

l« 

ft 

ft 

s 





■ 



S 



■ 

■ 


■ 

■ 


■ 




■ 

11 

ft 

ft 




■ 

■ 



■ 



■ 

■ 

■ 

■ 

■ 


■ 

■ 



■ 

Ilf 

ft 

ft 

ft 








■ 

■ft 

t* 

■ 

■ 

■ 

■ 


■ 

■ 



■ 

Ilf 

ft 

ft 

ft 


■ 

a 

■ 

■ 

■ 


s 

Id 



■ 

I'M 

ft 

ft 

ft 

■■■■■■■■■ft 

■ 

■ 

■ 

Ai 

a 

w 

■ 

ft 



■ 

!1 

ft 

ft 

ft 


»• u M IU IM Kl 19(4 low (DM HU 1(144 tint 

c, c ix-vrect'C 


.DAT! **M 

u - - - - __ 



: 



■ 



ft 


ft 

■ 







ft 



■ 

■ 

ft 


■ 

ft 





■ 













ft 



■ 

■ 

ft 


■ 

ft 





■ 





ft 








w. 



■ 

■ 

11 


■ 

ft 








ft 


ft 

■ 







ft 



■ 

■ 

II 


■ 

■ 





■ 



S 


X 

E 







z 



a 

■ 

PI 







a 



■ 


■ 

■ 







ft 



K 

■ 

a 


■ 






K 



ft 



■ 







ft 



11 

■ 



ft 






■ 



ft 



■ 







ft 



11 

u 









■ 



ft 



■ 







ft 



Sis 



ft 






■ 



ft 



■ 







ft 



■s 



ft 






■ 



KS 



■ 







ft 



MU 



ft 






■ 



ft 



■ 











its 



ft 









ft 


a 

■ 







ft 




IH 



ft 

1 





■ 





ft 

a 







ft 




in 



ft 



sc 

5 

m 


5 

22 

; SB 

■ 

E 





K 

ft 




it 



ft 



■ 

ft 

rm 

■E 


ME 

ft 

ft 

ml 

nv 

EX 

um 

■' 

■E 

m 

■23 

ft 

Kl 



It U 
flttM G. 


Fig. 9 (case 14).— Nerve deafness for low tones. On November 14 tests of 
the right ear showed that the 32 frequency fork was scarcely heard, that per- 
ception of the 64 frequency fork was slightly shortened and of the 2048 fre- 
quency fork normal and that the Rinne test was positive and perception as 
measured in the Schwabach test shortened. Diplacusis was present, the 32 and 64 
frequency forks being heard at a higher pitch in the right ear. On December 5 
tests of the right ear showed perception of the 32 and 64 frequency forks normal, 
and diplacusis was not present. 



Fig. 10 (case IS).— Inner ear deafness with tinnitus and diplacusis, all forks 
being heard at a higher pitch in the left (affected) ear; return of hearing to 
normal and disappearance of diplacusis except for the 128 frequency fork , recur- 
rence of all symptoms a week later. 


had cleared up except that the 128 vibration fork was heard less than one-fourth 
tone lower in pitch in the affected ear. A week later the symptoms had all 
returned, with recurrence of diplacusis for all the forks. The patient was followed 
for a year, during which the hearing and diplacusis continued to fluctuate and 
the ethmoid sinuses continued to show evidence of infection. She was last seen 
two and a half years before the time of this report (fig. 10). 
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In retrospect the history suggests possible nasal allergy and allergy 
of the labyrinth. At the time, however, I was not aware of the pos- 
sibility of allergy in such a disorder, and no attempt was made to 
discover an allergic factor. 

Primary Nerve Deafness and Diplacusis with Apoplectiform Onset 

(Two Cases) 

Case 16. — Mr. J. M., aged 19, complained of deafness in one ear for two 
years after concussion sustained in an accident during a game of football. The 
defect in hearing had not increased but had remained stationary. Hearing tests 
revealed nerve deafness with diplacusis, all the forks up to 1024 vibrations being 
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Fig. 11 (case 16). — Unilateral inner ear deafness following a blow on the head 
with diplacusis for the 64 to 1024 frequency forks, which were heard at a higher 
pitch in the affected ear (probable hemorrhage into the labyrinth). 
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Fig. 12 (case 17). — Probable hemorrhage in the basal coil of the left cochlea. 
Tests of the left ear showed perception of the 32 frequency fork slightly 
shortened, that of the 64 frequency fork normal and the 2048 frequency fork 
scarcely heard. Diplacusis was present, the 64, 108, 128 and 2048 frequency 
forks all being heard at a slightly higher pitch in the left ear. 


heard at a higher pitch and with a rough blowing quality in the affected ear. 
The sudden onset with concussion and the fact that the defect was stationary 
suggest a hemorrhage into the labyrinth with permanent distortion of the organ 
of Corti (fig. 11). 

Case 17. — Mr. J. N., aged 70, awoke one morning deaf in the left ear with 
ringing, nausea, vomiting and ataxia. Previous to this his left ear had been his 
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better-hearing ear. During the next two months the hearing improved somewhat 
and then reached a level at which it has remained stationary to the time of 
writing. Hearing tests reveal a sharply localized defect in the left ear, with 
diplacusis for the low-pitched forks, which are heard at a higher pitch in that 
ear. The age, the sudden onset, the single attack and the subsequent partial recovery 
suggest a hemorrhage into the basal turn of the cochlea, destroying most of the 
hearing for the high tones and distorting the vibrating membrane in the apical 
turns so as to produce diplacusis (fig. 12). 



Fig. 13 (case 18). — Unilateral inner ear deafness from acoustic trauma with 
partial recovery of hearing and diplacusis for the 128 and 256 frequency forks, 
which were heard at a lower pitch in the affected ear. 



Fig. 14 (case 20). — Inner ear deafness involving low as well as high tones, 
with diplacusis, all forks being heard at a higher pitch in the affected ear: prompt 
return of normal hearing and disappearance of diplacusis, one week after the 
removal of a focus of infection. 

Primary Nerve Deafness and Diplacusis Following Acoustic Trauma 

(Two Cases) 

Case 18. — Mr. J. B., aged 33, complained of deafness and roaring in the left 
ear for ten days, which began while he was working with a new and extremely 
noisy machine. Hearing tests showed profound nerve deafness in that ear. Three 
months later the hearing for low tones had improved, but these were now heard 
at a lower pitch in the affected ear. The onset, the partial reco\ery and the 
diplacusis. all indicate a mechanically produced lesion of the vibrating elements 
in the cochlea (fig. 13). 
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Case 19. — Mr. W. A. T. complained of a slight defect in hearing after a 
sudden loud static sound from a telephone receiver. Hearing tests gave normal 
results except for a slight impairment for the fork of 32 vibrations, with diplacusis, 
this fork being heard as a rattle rather than as a tone in the affected ear. 
The onset and the diplacusis suggest a mechanically produced lesion of the 
vibrating membrane in the apical turn of the cochlea. 


Nerve Deafness and Diplacusis with Improvement or Recovery After 
Removal of a Focus of Infection (Six Cases) 

Case 20. — Mr. L. V. C., aged 33, complained of deafness and tinnitus in 
the left ear of three weeks’ duration. Hearing tests revealed low tone nerve 
deafness with diplacusis, all forks being heard at a higher pitch in the affected 
ear. Removal of infected tonsils resulted in the disappearance of the tinnitus 
within four days and the return of normal hearing within a week. Previous to 
the tonsillectomy the deafness and tinnitus had shown no tendency to improve 

(fig. 14). 
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Fig. IS (case 21). — Meniere’s disease with unilateral inner ear deafness involv- 
ing the low as well as the high tones, with vertigo, and diplacusis, all forks 
being heard at a higher pitch in the affected ear; prompt return of normal hear- 
ing one week after the removal of a focus of infection. Before tonsillectomy 
nerve deafness for low tones was present in the right ear. A whisper was heard 
at close range in the right ear and at 2 meters in the left; the 32 frequency fork 
was scarcely heard in the right ear, with normal perception in the left; percep- 
tion of the 64 and 2048 frequency forks was slightly shortened in the right ear 
and normal in the left; the Rinne test was positive in both ears, and the reaction 
to the Weber test was lateralized to the left. Diplacusis was present, the 64, 
108, 128 and 216 frequency forks being heard at a higher pitch in the right ear. 
One week after tonsillectomy a whisper was heard at 3.5 meters in the right 
ear and at 4 meters in the left; perception of the 32, 64 and 2048 frequency 
forks was normal in both ears ; the Rinne test was positive in both ears, and 
the reaction to the Weber test was lateralized to the left. Diplacusis was still 
present, but six months later it had disappeared. 


Case 21. — Mr. R. B. C., aged 56, complained of tinnitus and deafness in the 
right ear, with attacks of vertigo, nausea, vomiting and ataxia for three months. 
Hearing tests revealed low tone nerve deafness with diplacusis, all forks being 
heard at a higher pitch in the affected ear. Removal of infected tonsils resulted 
in the complete disappearance of the tinnitus and the return of the hearing to 
normal within one week (fig. 15). 
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Case 22. — Mr. W. R. W., aged 42, complained of attacks of vertigo for 
five years and of tinnitus and deafness in the left ear for two weeks. An orchestra 
sounded distinctly out of tune. Hearing tests revealed low tone nerve deafness 
with diplacusis, all forks being heard at a higher pitch in the affected ear. Removal 
of infected tonsils resulted in normal hearing six weeks later, and there have 
been no more attacks of vertigo at the time of writing (fig. 16). 

Case 23. — Mr. C. F., aged 42, complained of roaring and deafness in the 
left ear for one year. Hearing tests revealed a bilateral nerve defect, more 
marked in the left ear, with diplacusis, the forks being heard as a distinctly 
different sound in the two ears, though the patient was unmusical and could not 
distinguish pitch. Removal of infected tonsils resulted in an improvement in 
hearing almost to normal four weeks later, with the disappearance of the roaring 
which had been present for a year. A year later the diplacusis and impairment 
of hearing recurred during a sinal infection. The patient was then lost track of 

(fig. 17). 

Case 24. — Miss U., aged 40, complained of high-pitched tinnitus in the left 
ear for seven weeks. The hearing was normal, and the cause of the tinnitus was 
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Fig. 16 (case 22). — Meniere’s disease with inner ear deafness involving low as 
well as high tones and diplacusis, all forks being heard at a higher pitch in the 
affected ear; complete recovery six weeks after the removal of a focus of infection. 
Nerve deafness for low tones was present on the left; the 32 frequency fork 
was not heard, and perception of the 64 frequency fork was moderately, and 
that of the 2048 frequency fork slightly, shortened. The reaction to the Weber 
test was lateralized to the right; the Rinne test was positive in the left ear, 
and the reaction to the Schwabach test was normal. Diplacusis was present for 
all tones, the sounds appearing of poor quality and lower in pitch in the left 
ear. Six weeks after .tonsillectomy perception of the 32 and 64 frequency forks 
was normal and that of the 2048 frequency fork slightly shortened on the left. 
Diplacusis was not present. 


not found. Three months later she returned because of an increase in the tinnitus, 
with a distinct jarring discomfort in the affected ear when it was exposed to 
loud sounds. Hearing tests now disclosed low tone nerve deafness in that ear, 
with diplacusis for the low-pitched forks. Removal of two dead teeth, one of 
which proved to be abscessed in spite of a normal roentgenogram, resulted in 
marked improvement in the tinnitus within a week and complete recovery soon 
afterward. Three months later the symptoms returned, with three attacks of 
vertigo, but they cleared up spontaneously within a few weeks and have no: 
recurred at the time of writing (fig. 18). 
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Case 25. — Mrs. M. A. W., aged 70, complained of nasal symptoms, which 
proved to be due to chronic maxillary sinusitis. For six or seven years she had 
had defective hearing and roaring in the right ear. Three years before I saw 
her she had had a series of attacks of severe vertigo, nausea, vomiting and ataxia. 
She had visited a university clinic, where an audiogram was obtained; the tuning 
fork tests showed unilateral nerve deafness, and she was placed on a salt-free 
diet, with relief from the attacks of dizziness. Hearing tests when I saw her showed 
low tone nerve deafness with diplacusis, the low forks being heard at a higher 
pitch in the affected ear. The interesting thing is that clearing up the chronic 
maxillary sinusitis by a series of irrigations resulted in the restoration of hearing 
nearly to normal (fig. 19). 

Five of the 6 cases of low tone nerve deafness and diplacusis with 
recovery after removal of a focus of infection have been reported previ- 
ously. As was pointed out at that time, the age of the patients, the 
response to removal of a focus of infection and the frequent tendency 
to recurrences, all suggest a similarity to iritis. It was suggested that 
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Fig. 17 (case 23). — Inner ear deafness involving low as well as high tones 
and diplacusis, all forks being heard at a higher pitch in the affected ear; return 
of normal hearing four weeks after the removal of a focus of infection. Before 
tonsillectomy nerve deafness for low tones was present in the left ear, with 
perception of the 32 frequency fork much shortened and that of the 64 and 
2048 frequency forks slightly shortened; the Rinne test was positive in the left 
ear, and perception as measured in the Schwabach test was shortened. Diplacusis 
was present for the 64, 108 and 128 frequency forks, but the patient was not 
musical and could not say whether the sound was higher or lower in the affected 
ear. Four weeks after tonsillectomy perception of the 32, 64 and 2048 frequency 
forks was normal in the left ear. Diplacusis was present for the 64, 108 and 
128 frequency forks. 


the pathologic change in these cases is an inflammatory process in the 
labyrinth caused by focal infection elsewhere in the body. This inflam- 
matory change results in edema or thickening of the vibrating mem- 
brane. thus causing the diplacusis. 

Primary Nerve Deafness and Diplacusis with Improvement or Recovery 
After Removal of an Allergic Factor (Five Cases) 

Case 26. — Mr. D. A. complained of tinnitus and increasing deafness in the 
left ear for many years, with attacks of vertigo, nausea, vomiting and ataxia 
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for four years, gradually increasing in frequency. A salt-free diet with ammonium 
chloride had failed to relieve the dizziness. Hearing tests disclosed low tone 
nerve deafness with diplacusis, all forks being heard at a higher pitch and with 
a buzzing quality in the affected ear. The nasal smear revealed a definite increase 
in eosinophils. An elimination diet excluding the common causes for food allergy, 
such as wheat, milk, eggs, and chocolate, resulted in complete relief from the 
dizziness. The addition of wheat was followed by a recurrence of the vertigo. 
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Fig. 18 (case 24). — Inner ear deafness involving low more than high tones and 
diplacusis for the low tones, which were heard at a higher pitch in the affected 
ear; recovery of normal hearing one week after the removal of a focus of 
infection. At the first examination the hearing was normal, with perception 
of the 32 frequency fork very slightly shortened in the right and slightly shortened 
in the left ear and that of the 64 and 2048 frequency forks normal in both 
ears (a). Later, nerve deafness for low tones and diplacusis were present in the 
left ear; perception of the 32 frequency fork was very slightly shortened in the 
right ear, and the fork was scarcely heard in the left; perception of the 64 
frequency fork was normal in the right ear and moderately shortened in the 
left, and that of the 2048 frequency fork was normal in both ears (b). After 
operation, normal hearing returned, and the diplacusis largely disappeared: per- 
ception of the 32, 64 and 2048 frequency forks was normal in both ears (c). 
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The addition of other foods and the exclusion of wheat has resulted in permanent 
relief from the dizziness. The hearing has improved slightly, but the diplacusis 
persists (fig. 20). 

Case 27. — Col. G. V., aged 47, complained of tinnitus in the right ear for 
six weeks and an attack of dizziness and nausea eight days previously. Hearing 
tests revealed slight low tone nerve deafness in the affected ear, with diplacusis, 
the low-pitched forks being heard at a higher pitch and with a peculiar vibrating 
quality in that ear. The nasal smear showed an increased proportion of eosinophils, 



Fig. 19 (case 25). — Meniere’s disease with a profound defect in hearing and 
diplacusis, the low-pitched forks being heard at a higher pitch in the affected 
ear ; marked improvement in hearing, nearly to normal, after removal of a 
focus of infection. 


and there were symptoms of chronic rhinitis. Because wheat is the most frequent 
cause for food allergy in the upper respiratory tract it was removed from the 
diet. The chronic rhinitis, which had lasted four months, and the tinnitus and 
diplacusis, present for six weeks, cleared up completely within two weeks. 

Case 28. — Miss E. L., aged 58, complained of tinnitus and gradual impair- 
ment in hearing in the left ear, with attacks of vertigo, nausea, vomiting and 
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ataxia for one year. Hearing tests revealed low tone nerve deafness in the left 
ear, with diplacusis, all forks being heard at a higher pitch in that ear. A diet with 
a low salt content with ammonium chloride failed to relieve the dizziness. An 
elimination diet omitting wheat, eggs, chocolate, nuts, onions, garlic and condi- 
ments resulted in complete relief. The addition of eggs was followed by a recur- 
rence. At the time of writing the patient is omitting eggs and the other foods 
enumerated and prefers to follow this diet rather than to experiment with adding 
foods and running the risk of more spells of dizziness. 

Case 29. — Mrs. F. T. M., aged 23, complained of tinnitus and deafness in 
the left ear, vertigo, nausea, vomiting and ataxia, all for three days. For two 
years she has experienced periods of impaired hearing in the left ear, not related 
to colds in the head. Hearing tests revealed low tone nerve deafness in the left 
ear, with diplacusis confined to the 2048 vibration fork, which was heard three 
or four tones higher in pitch in that ear. There was spontaneous nystagmus 
toward the affected ear. Because she suspected that coffee and orange juice 
disagreed with her and because the attack of dizziness followed the ingestion 
of an unusual amount of coffee, the patient was advised to omit coffee and orange 



Fig. 20 (case 26). — Meniere’s disease with inner ear deafness involving low 
as well as high tones and diplacusis, all forks being heard at a higher pitch in 
the affected ear. No improvement on Furstenberg’s regimen ; complete freedom 
from vertigo on removing wheat from the diet, with recurrence on adding wheat; 
slight improvement in hearing. 

juice from her diet. The symptoms improved greatly but recurred when she 
took a cup of coffee a week later. At the time of writing she has been relatively 
free from aural symptoms for five months. 

Case 30. — Mrs. P. W. P., aged 50, complained of roaring and deafness in 
the left ear for a year. Removal of an infected remnant of a tonsil and of several 
infected teeth resulted in marked improvement in the hearing, but soon the 
symptoms returned. She complained that her husband’s voice sounded harsh and 
disagreeable in the affected ear, and hearing tests revealed low tone nerve deafness 
with diplacusis, the low-pitched forks being heard at a higher pitch in that ear. 
The hearing fluctuated widely for the next two months. She then experienced a 
sudden attack of vertigo, nausea, vomiting- and ataxia. Removal of infected 
lateral pharyngeal bands was followed by improvement in the hearing and the 
roaring. For a year she remained free from aural symptoms, and then the tinnitus, 
low tone nerve deafness and diplacusis, all recurred. No focus of infection could 
be found, and the deafness and tinnitus persisted for six months. Finally an 
elimination diet was advised, the foods commonly causing allergy being excluded. 
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Within a few days the hearing, which had been poor for six months, improved 
markedly. The addition of milk was followed within a few hours by a red, sore 
rash in the mouth, with puffiness of the lower lip. The patient then mentioned that 
ingestion of milk and cream had often resulted in a sore mouth. Milk, cream, 
butter and cheese were therefore excluded and all other foods added to her diet, and 
on this regime the hearing returned to and remained normal. To prove definitely 
that allergy to milk was the cause of the aural trouble it was suggested to the 
patient that she add milk to her diet for a week. This was done and resulted 
in profound deafness, much worse than she had ever had before, with a discharge 
of thin serum from the middle ear, which began painlessly and lasted ten days. 
Milk, cream, butter and cheese were immediately removed permanently from her 
diet. The otitis media cleared up, and the hearing slowly returned to normal, 
at which it has remained (fig. 21). 



Fig. 21 (case 30). — Inner ear deafness (left) involving low as well as high 
tones and diplacusis, all forks being heard at a higher pitch in the left ear, 
with a conduction defect (right) due to a total perforation of the drum membrane 
(a) ; return of hearing to normal on removing milk from the diet ( b ) ; profound 
inner ear deafness within a few days of adding milk to the diet (c) ; return of 
normal hearing after excluding milk from the diet again. 


COMMENT 

Analysis of the 45 patients with diplacusis shows that in every case, 
except that of the patient with normal hearing, there is evidence of a 
lesion in the inner ear. In the few cases of otitis media with diplacusis 
there was always associated acute serous labyrinthitis. Clinical experi- 
ence. therefore, confirms the theoretic statement that diplacusis can he 
caused only by a lesion of the organ of Corti. 
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Attacks of vertigo occurred in many of the patients with inner ear 
deafness and diplacusis so that the cases may be regarded as instances 
of Meniere’s disease (cases 13, 14. 21, 22,. 24, 25, 27. 28, 29 and 30). 
Since including the test for diplacusis in the routine hearing tests I 
have found the symptom in the great majority of patients with Meniere’s 
syndrome. This means that the lesion of Meniere’s disease is in the 
membranous labyrinth. In some cases it is apparently the result of 
focal infection (cases 21, 22, 24 and 25). As Crowe 3 pointed out. one 
must be guarded in assessing the value of any therapeutic measure 
for Meniere’s disease, because of the spontaneous remissions that occur 
so often. However, in case 21, in which the tinnitus and deafness had 
persisted for three months only to clear up completely within a weak 
after tonsillectomy, it is difficult not to conclude a causal relation. In 
case 22 mild dizzy spells of five y'ears’ duration completely ceased after 
tonsillectomy', a result that seems more than a coincidence. Wright 6 
has pointed out also that Meniere’s disease may be caused by focal 
infection, and he noted the similarity between the clinical course of 
iritis and of Meniere’s disease, a similarity which I pointed out several 
years earlier. 7 

It seems unlikely that in all cases Meniere’s disease is due to focal 
infection. Allerg}'’ causes it in at least some cases (cases 26, 27, 28, 29 
and 30). Here again one must be guarded in interpreting the results of 
therapy. Conclusive proof of an allergic cause is obtained by relief from 
symptoms when the substance is avoided and a recurrence of symptoms 
on exposure to the substance followed again by relief on its removal. 
Such proof was obtained in cases 26 and 30. 

The idea that allergy' may be responsible for Meniere’s disease in 
some cases is not new. Duke, Kobrak, Proetz, Yandell. Vaughn and 
Hawke, Vogel, Urbach and Wilder, Malone, Rowe and Richet, were all 
cited by Dean, Agar and Linton s as reporting cases of Meniere’s dis- 
ease due to allergy'. The latter authors report a series of additional 
cases. Jones 9 described an instance of Meniere’s disease due to allergy 
to milk. Campbell 10 and Dohlman 11 observed cases of Meniere’s diseases 
due to allergy to specific foods. 

5. Crowe, S. J. : Meniere’s Disease. Medicine 17:1 (Feb.) 1938. 

6. Wright, A. J. : Aural Vertigo: Clinical Study, J. Laryng. & Otol. 53:97 
(Feb.) 1938. 

7. Shambaugh, G. E., Jr.: The Significance of Diplacusis in Meniere’s 
Syndrome, in Medical Papers Dedicated to Henry Asburv Christian, Baltimore, 
Waverly Press, Inc., 1936. 

8. Dean, L. W.; Agar, J. S., and Linton, L. D. : Allergic Diseases of the 
Ear, Laryngoscope 47:707 (Oct.) 1937. 

9. Jones, M. F. : Manifestations of Allergy in the Ear, Ann. Otol., Rhin. 

& Laryng. 47:910 (Dec.) 193S. 

10. Campbell, P.: Personal communication to the author. 

11. Dohlman, G. : Personal communication to the author. 
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The first histologic study of the ear in the presence of Meniere’s 
disease was made recently by Hallpike and Cairns. 12 They observed 
extreme and uniform dilatation of the endolymphatic system. They 
expressed themselves as unable to explain this increase of endolymph 
but suggested that sudden changes in pressure of the endolymph cause 
anoxemia of the labyrinth. They suggested that stretching of the basilar 
membrane might lead to a change in its vibration and diplacusis. Since 
these observations were made on patients who died in the interim 
between attacks, it is conceivable that the picture observed by the authors 
is the residuum after acute attacks of allergic edema of the membranous 
labyrinth. The peculiar fluctuating nature of the deafness in Meniere’s 
disease pointed out by Crowe 5 is consistent with an allergic disorder 
or with an inflammatory lesion resulting from a focus of infection. The 
beneficial results obtained by Furstenberg and his co-workers 13 by a 
restricted sodium-low diet and rest in bed for Meniere’s disease are 
not entirely inconsistent with an allergic disorder, while the finding of 
subcutaneous edema in patients with Meniere’s disease by Mygind and 
Dederding 14 is suggestive of allergy. 

A word should be said concerning the inner ear deafness for low tones 
which I have observed in patients with Meniere’s disease and diplacusis. 
The loss of hearing for low tones may be as great as or greater than 
that for high tones. This has led Mygind and Dederding to the state- 
ment that, although the patients have shortened perception by bone 
conduction, they have middle ear deafness and that, therefore, shortened 
perception as measured in the Schwabach test does not indicate inner 
ear deafness ! My reasons for believing that the defect in perception of 
low tones in such cases is due purely to a lesion in the inner ear are as 
follows : 

1. Perception as measured in the Schwabach test is always shortened. 

2. When reaction to the Weber test is lateralized, the sound is 
always heard in the better hearing ear. 

3. The Rinne test remains positive even with a considerable defect 
in the affected ear. 

4. The drum membrane and eustachian tube are normal, and inflation 
does not result in demonstrable improvement in hearing. 

12. Hallpike, G. S., and Cairns, H. : Observations on the Pathology of 
Meniere’s Syndrome, J. Laryng. & Otol. 53:625 (Oct.) 1938. 

13. Furstenberg, A. C. ; Lashmet, F. H., and Lathrop, F. : Meniere’s Symptom 
Complex: Medical Treatment, Ann. Otol., Rhin. & Larjmg. 43:1035 (Dec.) 
1934. 

14. Mygind, S. H., and Dederding, D. : Meniere’s Disease as an Indication 
of Disturbances in the Water Metabolism, Capillary Function, and Body Condition. 
Ann. Otol., Rhin. & Laryng. 47:55 (March) 1938. 
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5. Marked fluctuations in hearing are not accompanied by visible 
or demonstrable changes in the middle ear or eustachian tube. 

Crowe 5 did not mention the loss of hearing for low tones, but his 
audiograms clearly show it. He and Wright agreed in stating that the 
defect in hearing in Meniere’s disease is a type of inner ear deafness. 

Disease of the membranous labyrinth may be confined to the vestibular 
portion; it may involve both the vestibular apparatus and the cochlea, 
or it majr affect the cochlea alone. In the first instance there will be 
vertigo without deafness; in the second, vertigo with deafness, and in 
the third, deafness without vertigo. The disease, however, remains 
essentially the same, namely, a chronic or recurrent involvement of the 
membranous labyrinth. This disease is characterized by the following 
peculiarities which constitute a symptom complex or syndrome: 

1. Attacks of vertigo. 

2. Inner ear deafness with loss of hearing for the low tones as 
often as for the high tones and with a tendency to marked fluctuations. 

3. Diplacusis with a tendency to fluctuate. 

4. Tinnitus which tends to fluctuate. 

The etiology of this chronic disease of the membranous labyrinth 
is not yet entirely clear. Focal infection seems to be a factor in some 
cases. Allergy is definitely the cause in some cases. The term “Meniere’s 
disease” is not satisfactory for this chronic disease of the labyrinth, 
since it refers only to attacks with vertigo. Some term should be used 
to include the attacks without vertigo but with the other symptoms of 
the syndrome. “Chronic nonsuppurative labyrinthitis” might be a suit- 
able term except when a specific allergy is proved, in which event 
“allergic labyrinthitis” is the proper term. 

CONCLUSIONS 

1. Diplacusis is due to a lesion of the organ of Corti. 

2. Diplacusis is a more frequent symptom than is generally appreci- 
ated, but to be detected it must be specifically tested for. 

3. The test for diplacusis is simple, quick and reliable. It is best 
done with tuning forks. 

4. Diplacusis occurs in the following clinical conditions: 

(a) Otosclerosis with labyrinthine involvement (cases 3 and 4). 

( b ) Acute serous labyrinthitis secondary to acute or chronic 
suppurative otitis media (cases 8, 9, 10, 11 and 12). 

(c) Operative trauma to the membranous labyrinth (cases 5, 
6 and 7) . 

(d) Hemorrhage into the labyrinth (probably cases 16 and 17). 
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( c ) Acoustic trauma to the labyrinth (cases 18 and 19). 

(f) Labyrinthitis resulting from focal infection (cases 20. 21, 
22, 23, 24 and 25). 

(g) Labyrinthitis due to allergy (cases 26, 27, 28, 29 and 30). 

5. Diplacusis is found in-most cases of Meniere’s disease with defec- 
tive hearing. 

6. Meniere’s disease is due to nonsuppurative labyrinthitis, some- 
times allergic, sometimes the result of focal infection. There may be 
vertigo without deafness, vertigo and deafness or deafness without 
vertigo, according to whether the entire membranous labyrinth or only 
a portion is involved. 

7. Perception deafness due to a lesion of the membranous labyrinth 
is characterized by the following conditions: 

(a) The hearing for low tones is impaired as frequently as that 
for high tones. 

( b ) Diplacusis is present. 

(c) Vertigo is frequent. 

( d ) In many cases, the pathologic lesion is reversible, at least 
in the early stages, so that the hearing is subject to marked 
fluctuations, and it may return to normal if the etiologic factor 
is removed. 

ABSTRACT OF DISCUSSION 

Dr. Arthur W. Proetz, St. Louis : Dr. Shambaugh has observed the cases 
over a long period. Diplacusis has been understood and described for several 
generations, but it has never occurred to anybody to deduce from observations that 
the fault lay in the cochlea and not somewhere along the line, as might have been 
deduced provided that the Helmholtz resonator theory is accepted. 

Knowingly or not, Dr. Shambaugh has contributed a bit of evidence in favor 
of the resonator theory. In each case in his list, with one exception, the pitch 
was raised, no matter for what part of the scale the perception was affected. 

The physical laws of vibrating bodies are well known. The fundamental 
resonance depends on length and mass and volume, and if the lesion can be 
conceived as a swelling of the organ of Corti naturally all these factors are 
increased and the tone would be expected to rise in pitch. 

It seems to me that if there were some infection of the central apparatus the 
deviation might occur in any direction. It is hard to think that a lesion would 
extend only in such a direction, centrally, as to produce a perception of higher 
pitch and never a lower pitch. With a lesion in the cochlea, this is easily under- 
stood. 

As Dr. Shambaugh says, diplacusis is not rare. I experienced it a few years 
ago myself and so became interested in it. After an acute attack of otitis media, 
so acute that the drum ruptured before I could get any help, the diplacusis appeared, 
beginning at 1024 vibrations and getting worse as the pitch rose, to 16000 vibra- 
tions, at which there was a difference of four and a half tones between the true' 
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pitch and that heard in the infected ear; that is, F sharp was heard instead of C. 
Fortunately, two audiometers, one with a continuous range of pitch, were at hand, 
so that the phenomenon could be studied. It lasted twelve days. But nowadays I 
do not use a tuning fork for testing diplacusis, and I find the best means at my 
disposal is a two way double ear phone, now to be had from at least one audiometer 
manufacturer, which was originally intended as a test for malingering. The switch 
is so arranged that the tone can be given first to one ear, then gradually to both 
and finally to the other, without variation in pitch or in intensity. If this double 
earphone is given a patient and a certain tone is sent at a certain volume through 
the audiometer, the patient will report hearing either one tone or two tones, and 
it is especially valuable for persons who have no musical sense. There is a 
particular facility that one can develop in eliciting the symptom from such 
persons. A musician will say at once, “I hear a triad,” or “ I hear a dissonance,” 
or “I hear a consonance” or something else besides the one tone that the examiner 
is making. The person who is not musical simply says, “It is a rasping noise.” 

It is, after all, a dissonance produced by a slight rise in the pitch perceived in 
one ear. 

Dr. Shambaugh has been modest in confining his conclusion to the localization of 
the lesion in the cochlea. With further study he may be able to localize it still 
further, because obviously in some cases the high pitches are involved and in 
other cases the low pitches, which may give an even better understanding of 
the suggestion. As a matter of fact, it is in cases of inflammation, usually, that 
the high pitches are affected, as might be expected from the positions of the 
various turns of the cochlea. 

Dr. George N. Coates, Philadelphia: I am not in the fortunate position of 
Dr. Proetz, who can discuss this interesting paper from firsthand knowledge, 
having experienced the condition himself. Most otologists are compelled to depend 
on the patient’s own statements that there is a disharmony in the tones perceived 
in the two ears in diplacusis binauralis dysharmonica, which is the common type 
and, in fact, the only type with which they are familiar. 

I strongly suspect that the majority of otologists do not routinely search 
for this symptom, but only notice it when it is specifically called to their attention 
by an unusually observant patient. Such patients in my experience have been 
musicians or at least devotees of symphonic or other high class music, in other 
words, those who have musically trained ears. 

From Dr. Shambaugh’s interesting case reports, it is evident that otologists 
should be more careful in their investigations in this respect and that if they are 
they will have another valuable aid to diagnosis and prognosis. I further suspect 
that if they make a routine practice of this type of testing, they will be rewarded 
by finding the symptom in more cases than they formerly thought likely. 

Without any real study of the subject, I have always assumed that diplacusis 
must be due to some pathologic condition in the labyrinth, temporary or permanent, 
which in some way changed the vibrating mechanism in the organ of Corti. This 
is indicated by the deductions that the author has drawn from a rather large 
series of cases, in all of which, irrespective of the causation, labyrinthine involve- 
ment and perceptive deafness for either high or low tones and in many of which 
vestibular symptoms, appeared. Even in the cases of otosclerosis the condition at 
least started with, or was complicated by, cochlear otosclerosis, and the cases 
in which the symptom was observed after fistulization are especially interesting. 

As for the diagnosis, I believe that Dr. Shambaugh is quite right in saying 
that careful testing with the tuning forks over the whole series of octaves to at 
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least 2048 double vibrations is the best if not the only way to confirm the patient’s 
statements, and this takes time and patience. The method outlined is admirable, 
particularly if the person being tested is able to reproduce the different pitch heard 
in each ear. When this is done, the examination is conclusive. 

In respect to the probability of pathologic change in the cochlea as the cause 
of this condition, one must wait for pathologic diagnosis at autopsy before one 
can be sure. In the case of trauma, whether acoustic or with hemorrhagic distortion 
of structure by direct violence or by the formation of cicatrices seems a ready 
explanation. Such occurrences should be accompanied by permanent loss of 
hearing in most instances, and it seems that the diplacusis also might be permanent. 
When the condition is attributable to allerg}' or to focal infection, it may well be 
that serous labyrinthitis or edema, similar to that seen in other parts of the 
body in the same cases, causes the distortion in the membranous labyrinth that 
causes the disharmony. Clinical results certainly seem to corroborate this thesis, 
since on the removal of the source of infection or of the offending allergens not 
only does other edema subside but the impaired hearing, the vestibular symptoms 
and the diplacusis improve as well. 

I wish that Dr. Shambaugh in his closing discussion would amplify the remarks 
contained in the last paragraph of his paper relative to the differential diagnosis 
and prognosis in cases of nerve deafness. 

Dr. George E. Shambaugh Jr., Chicago : The use of the special audiometer 
described by Dr. Proetz for detecting diplacusis is helpful. That type of audiom- 
eter, however, is certainly not available to most otologists. I use a 1-A audiometer 
with which the sound can be shifted from one ear to the other, but it is extremely 
difficult to get the intensity of the tone equal in both ears. With a tuning fork that 
is done easily. One holds the fork in front of the normal and then the affected 
ear, regulating it until the intensity is equal. Few persons can distinguish between 
pitch and intensity. One has to get the intensity exactly equal jnd then ask about 
the pitch. 

Dr. Coates asked me to amplify the last paragraph, concerning the differential 
diagnosis of the two types of nerve deafness. In most cases nerve deafness, 
as illustrated by the senile type or the type which follows prolonged exposure to 
loud noises, consists essentially, pathologically, of degeneration of the cells of 
the spiral ganglion. That type of lesion is not reversible; once it has occurred, 
the deafness is permanent, and treatment has no effect. A lesion involving the 
vibrating membrane in the organ of Corti, however, particularly if it is an inflam- 
matory or an allergic edema, is essentially reversible, and if the cause is determined 
and removed before permanent changes have occurred the hearing should return 
to normal. 


122 South Michigan Avenue. 
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ADENOCARCINOMA ARISING FROM THE MUCOUS GLANDS 

OF THE PALATE WITH PULMONARY METASTASES 

J. G. Sharnoff, M.D., and J. R. Lisa, M.D., New York 

The purpose of this report is to present a case of true adeno- 
carcinoma of the palate originating in the mucous glands with metas- 
tases to the regional lymph nodes and the lungs. The term “true” is 
used in order to differentiate this tumor from the several tumors which 
have been reported in the literature as adenocarcinoma by Ribbert, 1 
Boenninghaus, 2 Coenen 3 and others. The latter neoplasms were desig- 
nated by these authors as adenocarcinomas, although clinically and 
histologically they fall into the controversial group of relatively benign 
tumors more commonly referred to by others as cylindromas. These 
authors stated the belief that the tumors were really epithelial, as first 
suggested by Ribbert. The tumor that is described in this report differs 
clinically as well as histologically from those mentioned. Other reports in 
the literature refer only to squamous cell epitheliomas or mixed tumors 
of the palate. New and Childrey 4 in a report of 220 malignant growths 
of the palate seen at the Mayo Clinic from 1917 to 1930 failed to find 
1 instance of adenocarcinoma. 

REPORT OF A CASE 

A Negress 39 years old was admitted to City Hospital, otolaryngologic service 
of Dr. O. C. Risch, on Feb. 2, 1939, with increasing difficulty in speech of nine 
months’ duration, increasingly severe cough, pain in the chest and shortness of 
breath for several weeks. She stated that she had been treated at the Vanderbilt 
Clinic since June 1938. A report from that institution stated that the patient had 
noted a hard tender mass in the neck and soreness of the throat for about two 
months. It was noted that she had a nasal quality to the voice. She gave a 
hi^lory of having received injections in the arm and hip for more than a year. 
Examination revealed a destructive lesion of the roof of the mouth, which was 
difficult to see because of trismus. The soft and hard palates were destroyed in the 
midline as far forward as the second molar tooth. A lesion measuring 2 by 2.5 cm. 
contained a perforation 3 mm. in diameter in its center. The edge was red and 

From the Pathological Laboratory, City Hospital, Welfare Island, Department 
of Hospitals. 

1. Ribbert, H. : Geschwulstlehre fur Aerzte und Studiercnde, ed, 2, Bonn, F. 
Cohen, 1914, pp. 591-601. 

2. Boenninghaus. G. K. M.: Der Driisenkrebs des harten Gaumens, Beitr. ?.. 
klin. Chir. 111:215, 1918. 

3. Coenen, H. : Ueber Gaumengeschwulste, Arch. f. klin. Chir. 75:542. 1904. 

4. New, G. B., and Childrey, J. H. : Tumors of the Tonsil and Pharynx: 
Three Hundred and Fifty-Seven Cases; Malignant Tumors Exclusive of Adeno- 
carcinoma of the Mixed Tumor Type: Two Hundred and Twenty Cases. Arch. 
Otolaryng. 14:713 (Dec.) 1931. 
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somewhat granular. Considerable mucus was present in this area. The 'cervical 
nodes on the left were enlarged and hard, the largest in the region of the angle of 
the jaw. A Kline test gave a 3 plus reaction. A specimen taken for biopsy from 
the soft palate was reported as showing carcinoma with the comment, “Whether 
this is a metastatic carcinoma or a primary carcinoma arising from the mucous 
glands it is impossible to say from this section.” Roentgen examination of the 
chest revealed evidente of metastases. The patient was given extensive radio- 
therapy to the soft palate and neck, as well as palliative therapy to the chest. 



Fig. 1. — Section from the palate revealing the morphologic picture and the 
invasive character of the primary tumor. 


Physical examination on the patient’s admission to the City Hospital revealed 
an emaciated, chronically ill Negress with dyspnea and orthopnea. The essential 
physical findings were a clean, punched-out perforation in the midline of the palate 
and a few firm, somewhat enlarged, moderately fixed cervical lymph nodes. The 
examination of the chest revealed slight dulness to percussion and patches of fine 
crackling rales over the right anterior thoracic wall. A few scattered rales were 
heard at both bases posteriorly. The other physical findings were essentially 
negative except for the marked emaciation. A roentgenogram of the chest revealed 
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bizarre shadows in the lower half of the left pulmonary field suggestive of 
metastases. The Wassermann reaction of the blood was 4 plus. A clinical 
diagnosis of bronchopneumonia and carcinoma of the palate with metastases to the 
lymph nodes and the lungs was made. The patient died on February 6. 

Necropsy . — Only the pertinent findings are abstracted. The body was that of a 
moderately well developed and markedly undernourished Negress. The mouth was 
opened with difficulty. A firm mass could be felt in the soft palate extending to 



Fig. 2. — Section from the lung showing the morphologic picture of the metastases 
under higher magnification. The mucoid secretion is especial!}’ noticeable and 
prominent. 


the left lateral wall of the pharynx. A small perforation witn a regular smooth 
edge was noted to the left of the midline in the soft palate. The pleural cavities 
were free of fluid, the surfaces smooth, glistening, moist and free of adhesions. The 
lungs were moderately voluminous. Several round or irregularly oval firm elevated 
areas of lighter color than the surrounding slate gray lung were noted. On 
section these areas were circumscribed, nodular, and rubbery with a grav drv 
surface. They were grav-white with moderate anthracotic markings. These 
areas were scattered throughout all the lobe-, chiefly at the periphery of the lower 
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lobe of the right lung. Several smaller nodules nearer the hilus were lying close 
to small blood vessels. In addition there were a few small recent infarctions with 
thrombosis of the arteries. 

Histologic Picture . — Sections of the soft palate revealed a normal stratified 
squamous epithelium covering a dense irregular connective tissue stroma moderately 
infiltrated by lymphoid and plasma cells. Some areas presented a normal striated 
musculature and many islands of normal mucous glands. Adjacent to the latter 
areas, embedded in the dense connective tissue, invading and partially destroying 
the musculature were partly solid, partly alveolar cords of small epithelial cells. 
The epithelial cords were markedly irregular and compressed by the surrounding 
connective tissue. Many of the cords revealed successful attempts to form 
irregular acini. The acini contained a light blue-staining mucoid material. The 
small cells had small hj'perchromatic nuclei and varied greatly in size and shape. 
Many were round or oval. Atypical mitoses were not noted. 

Sections from the various lobes of the lungs were similar in appearance. 
Irregular nodules composed of cords of epithelial cells similar to those described 
were lying in a connective tissue stroma about the larger blood vessels and 
bronchioles. These cords irregularly invaded the adjacent edematous pulmonary 
parenchyma. There was a far greater tendency to form acini, with greater 
quantities of mucoid material in the various nodules. 

The pathologic diagnosis was adenocarcinoma arising from the mucous glands 
of the palate with pulmonary metastases. 

In this case are presented clinical as well as histologic criteria of 
malignant tumor of the mucous glands of the palate, in contrast to the 
only other cases reported in the literature as adenocarcinoma of the 
palate, by Ribbert, Boenninghaus, Coenen and others. When first 
seen, the patient already had a perforated ulcerating lesion of the 
palate with roentgenologic evidence of pulmonary metasases and clinical 
evidence of metastases to the cervical lymph nodes. These findings 
were substantiated at autopsy. The rapid course of the disease also 
is of significance. The growths reported as adenocarcinoma by the 
authors cited all began as large masses in the palate covered by normal 
mucous membrane, were usually of years’ duration and did not recur 
after excision, and the reports do not indicate whether metastases 
ever occurred. Histologically these growths resemble those originally 
described by Billroth as cylindroma or by the French observers as 
“adenome.” 

SUMMARY 

A case of adenocarcinoma of the palate arising from mucous glands 
with metastases to the cervical lymph nodes and the lungs is presented. 
Search of the literature failed to discover a report of a case of a 
metastasizing tumor of this character. 



RELIEF OF NEURITIS OF EIGHTH CRANIAL NERVE 

WITH VITAMIN Bi 


K. C. Brandenburg, M.D., Long Beach, Calif. 

Among recent therapeutic agents which are showing startling suc- 
cessful results in conditions which have hitherto responded to treatment 
slowly or not at all, synthetic vitamin deserves closer attention than 
it is receiving in the field of ophthalmology and otorhinolaryngology. 
My purpose in presenting this case report is to direct attention to the 
possibilities of this new form of therapy, in the hope that its application 
may be extended to other conditions in which it is likely to prove of 
benefit. 

F. H. Lewy called attention to the fact that the basic factor common 
to most, if not all, neuropathies, whether they are due to diabetes; 
pregnancy ; alcoholism ; hunger ; cachexia ; pernicious anemia ; poisoning 
with heavy metals, such as lead, mercury, manganese, bismuth, antimony 
or chromium ; metalloid poisoning with arsenic or phosphorus ; poisoning 
with carbon disulfide; infectious diseases, such as yellow fever, typhus, 
typhoid and paratyphoid, diphtheria, tuberculosis and leprosy, or some 
constitutional hereditary conditions, is probably a lack of vitamin B. 1 
Wechsler substituted the term neuropathy for neuritis, since the histologic 
changes observed in all these metabolic, toxic and infectious conditions 
are not those of exudative inflammatory leukocytic infiltration but are 
the characteristic cloudy swelling and ballooning of the medullary sheath, 
coil formation of the axis-cylinder and finally granular disintegration, 
which are also observed in experimental deprivation of vitamin B x . The 
process is one of a failure of normal restoration and repair rather than 
of inflammation. 

Since vitamin B is an essential factor in the metabolic chain by which 
carbohydrates are made available for the complete oxidation of fats, lack 
of this vitamin ultimately results in acidosis. Lewy stated that the 
pathologic changes in the nerves may be considered a peptinization, 
probably resulting from this increasing acidification. In general, the 
disturbance of normal function may be summarized as follows: 

The liver, which is the main storehouse of vitamin B, is affected by 
the various noxious agents associated with the metabolic, toxic and 
infectious conditions mentioned and is rendered unfit for storage 
purposes. When for any reason the mobile supply of vitamin B in the 
liver is depleted by one third, the fixed supply in the nervous system 
is drawn on, and symptoms appear. Four fifths of the supply of 
vitamin B in the liver can be depleted in one week on a diet free of that 
substance. Thus the importance of a constant and adequate supply of 
vitamin B becomes apparent. 

Read before the Eye and Ear Section of the California Medical Association, 
Del Monte, May 2, 1939. 

1. Lewy used the term vitamin B to designate the vitamin B complex and did 
not differentiate between the various elements in his discussion. 
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When the average civilized diet is considered in the light of its 
vitamin Bi content, it suggests a deliberate conspiracy to create a lack 
of this vitamin. To give a rough idea of the situation, I shall cite Cowgill’s 
figures comparing the vitamin B x contents of various foods. The value 
of 1 mg. of synthetic thiamin chloride being regarded as 1,000, which 
is considered an adequate daily intake under ordinary conditions, polished 
rice rates 1.6, unpolished rice 20, white bread 2. whole wheat bread 20, 
refined cane sugar 0.00 and cane molasses 150. Thus it may be seen that 
the use of white flour, polished rice and refined cane sugar deliberately 
removes much of the vitamin B x from its richest natural sources in the 
diet. With the exception of liver, a few varieties of nuts, wheat germ 
and yeast, there are no other foods rich in this most essential element. 
It becomes apparent that the likelihood of a deficiency of vitamin B x is 
not as remote as might be imagined, and an explanation for many vague 
pains and aches, as well as stubborn attacks of severe neuralgia, emerges. 

Lewy called attention to the fact that loss of hearing, nystagmus and 
visual symptoms suggestive of retrobulbar neuropath}'' are common 
in many of the diseases which have been enumerated. As these symptoms 
are a frequently baffling occurrence in the experience of every specialist in 
ophthalmology and otology, the importance of this new development in 
therapy is obvious. Since my interest was awakened in this subject by 
my own experience, I find that much significant and valuable work, 
which has not yet been reported in the literature, is being done by a 
number of physicians. Borsook, of the California Institute of Tech- 
nology, is getting excellent results in cases of tic douloureux with intra- 
venous administration of thiamin chloride. Dr. Guggenheim, of Los 
Angeles, is soon to report his results in the treatment of nerve deafness 
with thiamin chloride. As with sulfanilamide, every day seems to reveal 
new indications for the use of thiamin chloride. 

REPORT OF A CASE 

The patient was referred to me in April 1938 because of severe bilateral tinnitus, 
which had begun three weeks previously, about three days after the last of a series 
of twenty-eight daily roentgen treatments of 303 r each and one exposure to radium 
of 5,760 milligram hours for an epidermoid carcinoma of the cervix uteri. The 
onset of the tinnitus was accompanied by severe pain in the cervical and upper 
lumbar regions of the back and a bandlike headache above the eyes and ears. 
Some impairment of hearing also was noted. The tinnitus in the right ear was 
described as being of three separate types, a screeching noise, a scraping noise and 
a pulsating noise synchronous with the heart beat. The tinnitus in the left ear was 
more intense than that in the right ear and was described as being like a fog horn, 
which persisted for a varying number of seconds, stopped for a second and then 
started again. 

Examination revealed both tympanic membranes normal except for some 
moderate retraction of the left drum. Both eustachian tubes were readily politzer- 
ized, without any noticeable effect on the tinnitus. The hearing was charted on the 
Maico audiometer and an impairment which was most marked in the right ear and 
in the higher frequencies noted. 

The patient had been unable to get a night’s sleep with the help of a 6 grain 
(0.39 Gm.) dose of sodium amytal and was threatening to jump off the pier unless 
she got relief. The responsibility was mine. I must admit, that in the face of my 



BRANDENBURG— VITAMIN Bi FOR NEURITIS 


191 


previous experience with severe tinnitus not referable to a disturbance in the 
middle ear, I was not optimistic about my ability to help her. 

I recalled, however, a repor-t given by Charles Martin at the Congress of 
Radiology in Chicago in 1937 concerning the treatment of radiation sickness with 
vitamin B and also some work that has been done in the relief of alcoholic poly- 
neuritis by Strauss, Wechsler, Joliffe and Colbert. If the condition were 
neuritis of the eighth nerve resulting from the toxic absorption following the 
destruction produced by the extensive radiation, perhaps similar therapy would be 
of value. It was worth a trial, especially in the absence of any other promising 
form of treatment. 

The treatment was therefore started with a daily dose of 10 mg. of thiamin 
chloride administered intravenously for two days, without any noticeable effect. 
The dose was raised to 15 mg. on the third and fourth days, and on the fifth day 
a marked decrease in the tinnitus was first noted. The daily dose of 15 mg. was 
continued until the ninth day, at which time the tinnitus had stopped in the left ear 
but still persisted in the right. The following day it was gone in both ears, and 
it has never recurred since. The audiogram showed a 5 to 40 decibel improvement 
in hearing, which may possibly have been due either to the absence of the masking 
effect of the tinnitus or to an actual improvement in the condition of the eighth 
nerve. There were no subjective symptoms of vestibular involvement. It is not 
impossible that the normal recovery from the radiation sickness might have played 
some part in the picture. However, in view of the experience of others with this 
type of treatment and the good theoretic background for the belief that lack of 
vitamin Bi is common to many, if not most, neuropathies, I believe that the intra- 
venous administration of thiamin chloride is a safe and logical method of dealing 
with similar manifestations in the field of ophthalmology and otology, and I 
recommend it to the attention of practitioners of these specialties. 

Parenteral administration is desirable in order to produce a rapid 
saturation and because a neuropathy of the vagus nerve, according to 
M. Bielschowsky, may have resulted in inactivity and even atrophy of 
the glands of the gastric mucosa, interfering with normal digestion and 
absorption from the gastrointestinal tract. 

Thiamin chloride may be given subcutaneously, intramuscularly, intra- 
venously or even intrathecally with a wide margin of safety, doses of 
from twenty-five to fifty thousand times the average daily requirement 
being necessary to produce lethal effects. 

An adequate supply in the diet should be assured at the end of the 
parenteral treatment to prevent a recurrence of the symptoms. This 
varies from approximately 50 international units for children to 300 
for adults, 1 mg. of thiamin chloride being the equivalent of 330 inter- 
national units. 

SUMMARY 

1. A case of severe bilateral tinnitus and impairment of hearing 
following extensive radiation therapy for carcinoma of the cervix uteri 
is reported in which relief was obtained by daily intravenous injection 
of thiamin chloride in 10 and 15 mg. doses for nine days. 

2. Intravenous administration of thiamin chloride in one or more 
daily doses of 10 mg. for all neuropathies of the cranial nerves is sug- 
gested and its possible mode of action indicated. 

110 Pine Avenue. 
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Otitis Media from the Paediatrician’s Viewpoint. G. A. Campbell, Canad. 
M. A. J. 40:146 (Feb.) 1939. 

Campbell advises local treatment with chlorbutanol, ephedrine, glycerin and 
water for twenty-four to forty-eight hours in the average case of otitis media. If 
improvement has not been observed by that time, he advises myringotomy. 

If the condition is in the acute stage, sulfanilamide is used and has been found 
effective in shortening the course of otitis and preventing complications involving 
the mastoid. A concentration of 4 mg. per hundred cubic centimeters of blood is 
maintained. 

Toxic symptoms are rare. 

During 1936 and 1937 the average number of days of hospitalization in cases of 
otitis was twenty-four and fifteen hundredths and the incidence of complications 
8.2 per cent. During 1937 and 1938, with routine use of sulfanilamide, the average 
duration of hospitalization was reduced to eight and seven hundredths days and the 
incidence of complications to 4.1 per cent. 

Campbell stresses the importance of latent mastoiditis as a cause of fatal 
marasmus; S3 per cent of all children who died in the hospital showed purulent 
mastoiditis at autopsy. Moore, Omaha. [Am. J. Dis. Child.] 

Sulfanilamide in the Treatment of Otitis Media. Gilbert E. Fisher, 

J. A. M. A. 112:2271 (June 3) 1939. 

Fisher reports striking results of the use of sulfanilamide in the treatment of 
acute otitis media due to the beta hemolytic streptococcus. In 95 cases sulfanil- 
amide was not given, while in 88 cases it was given with an equal amount of sodium 
bicarbonate. In all these cases the red protruding drum membrane was incised, 
or, when spontaneous perforation took place, incision to enlarge the opening was 
performed in order to promote drainage. In the study, as arranged in tabular 
formation, it is seen that the numbers of patients receiving sulfanilamide and of 
those not receiving it were about equal for each month. No seasonal variation or 
difference due to the virulence of the infecting organism is apparent in this series. 
The months of December, January, February and March showed a larger incidence 
of aural suppurations. 

The actual difference in treatment in the cases in this series is merely the use 
of sulfanilamide in one group and not in the other, and because of the care with 
which the study was conducted the results speak emphatically for themselves. 

Of the 95 patients who had myringotomy but were not given sulfanilamide, 
66 required mastoidectomy, whereas of the 88 patients who had myringotomy and 
were given sulfanilamide, only 7 required mastoidectomy. Four of the group not 
receiving sulfanilamide had septicemia; 3 of these recovered after operation, and 
1 died. 

No complications arose in the group of 88 patients who received sulfanilamide. 
The average duration of otorrhea for 95 patients who did not receive sulfanilamide 
was sixty-five days, while the otorrhea of the 88 patients who were given sulf- 
anilamide lasted on the average twenty-three days. 

The author has found 10 grains (0.65 Gm.) of the drug (with an equal part 
of sodium bicarbonate) three times daily for the first four days and 5 grains 
(0.32 Gm.) three times daily thereafter safe and effective. 
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The toxic symptoms that should be looked for and the undesirable effects of 
the drug are as follows: (1) increasing weakness and lassitude; (2) loss of appe- 
tite; (3) nausea and vomiting; (4) fever, which decreases when the drug is with- 
drawn and increases when its administration is begun again ; (5) a progressive 
fall in hemoglobin; (6) dermatitis, especially of the exfoliative type; (7) severe 
hemolytic anemia with jaundice, at the appearance of which administration of the 
drug should be discontinued and a transfusion given, and (8) agranulocytosis. 

When any of the first four symptoms appear, administration of the drug should 
be reduced or discontinued entirely. When any of the last four symptoms appear, 
administration should be discontinued at once. Gordon Philadelphia 

The Deafness of van der Hoeve’s Syndrome Is Dependent on Stapedo- 

vestibular Ankylosis. P. Mounier-Kuhn, Oto-rhino-laryng. internat. 23: 

57 (Feb.) 1939. 

This article is concerned with the otologic examination of a father and 
daughter with a heredity of van der Hoeve’s syndrome. In both, the examinations 
revealed a negative reaction to the Rinne test, prolonged perception in the 
Schwabach test, lateralization of sound to the most affected ear in the Weber test, 
paracousis, normal reactions to the Gelle and Jacod tests and raising of the lower 
tone limit. The drum membrane was rosy and hypermobile, and the patients 
suffered with continuous tinnitus. Thus, the diagnosis was clearly otospongiosis. 

It cannot at present be assumed, however, that the two diseases are identical ; 
it can only be said that they are akin. Dennis, San Diego, Calif. 

Asymptomatic Thrombosis of the Lateral Sinus of Otitic Origin. C. 

Calabresi, Arch. ital. di otol. 51:129 (March) 1939. 

Calabresi reports on 2 patients who had thrombosis of the lateral sinus without 
clinical symptoms. One had subacute otitis ; the other, chronic purulent otitis. 
In the case of the first the thrombosis was discovered in the course of a mastoi- 
dectomy, and as it was assumed from the appearance of the sinal wall that it was 
a matter of aseptic thrombus, the sinus was not opened. Recovery was uneventful. 
The second patient did not present symptoms of thrombosis. During the course 
of a radical exenteration of the mastoid the sinus was uncovered; the wall appear- 
ing normal, it was not opened. The patient died within forty-eight hours after 
operation in a state of cardiac collapse. Autopsy revealed an occluding thrombus 
in the horizontal portion of the sinus, extending to the beginning of the opposite 
sinus and the longitudinal sinus. The descending portion contained a parietal clot. 
Two small openings were observed in the wall of the vessel, and death was 
attributed to a large subdural hemorrhage. A low grade of microbic virulence 
was believed to be the cause of the latent progress of the disease. 

Dennis, San Diego, Calif. 

Chronic Suppuration of the Middle Ear and Vitamin C. F. Chimani, 

Monatschr. f. Ohrenh. 73:123 (Feb.) 1939. 

The author found a deficiency of vitamin C in cases of chronic suppuration of 
the middle ear. Consequently he administered vitamin C in such cases and 
improved the chronic otitis. Experimental work on guinea pigs revealed that 
vitamin C could be found in the mucous membrane of the middle ear but not in 
the mucosa of the nose and the mouth in animals fed with it. 

Lederer, Chicago. 
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A New View Concerning the Diminution of Hearing in Otosclerosis and 
Possibly a New Conception of Treatment. M. Meyer, Monatschr. f. 
Ohrenh. 73:140 (Feb.) 1939. 

The typical conduction deafness in otosclerosis is produced not on^ by fixation 
of the stapes but also by an increase in pressure within the spaces of the inner 
ear. Consequently decompression of these spaces by fenestration of the internal 
ear may be expected to improve the hearing. Meyer attempts to accomplish the 
same effect by suboccipital (cisternal) puncture. In fact, he succeeded with that 
kind of treatment in 11 cases. However, it is not possible as yet to say whether 
or not the effect can be considered permanent. He further calls attention to the 
fact that the diminution of hearing of high tones in patients with otosclerosis does 
not indicate degeneration of the cochlea, as in such cases high tones are well per- 
ceived by bone conduction. Lederer, Chicago. 


The Therapeutic Results in Thirty Cases of Otogenous Sepsis. D. Joan- 
novich, Ztschr. f. Hals-, Nasen- u. Ohrenh. 45:17 (March) 1939. 

In an eight year study of 556 cases of disease of the middle ear, the author 
observed and analyzed 30 cases of otogenous sepsis. In IS of these the condition 
occurred in the course of acute otitis media, and in 12 it followed an acute exacer- 
bation of chronic otitis media. He observed 23 cases of thrombophlebitis, and 
he noted intracranial complications in 12 cases. The most common organism was 
the streptococcus (21 cases), with the pneumococcus second (7 cases). 

The usual treatment in such cases consisted of operation and removal of the 
focus of infection, ligation of the jugular vein, serum therapy, blood transfusions, 
chemotherapy and administration of vaccines. He performed ligation in 28 cases, 
in which he had 18 cures and 10 deaths. The vein was not ligated in 2 cases, 
in 1 of which the patient died. In 12 of the 21 cases of streptococcic infection 
treatment with Vincent’s antistreptococcus serum was instituted. In these, he had 
11 cures and 1 death. In the remaining 9 cases, there were 5 deaths and 4 cures. 
In the 7 cases of pneumococcic infection, he had 4 deaths and 3 cures, and he con- 
cludes that the pneumococcic infection always presents a much graver prognosis. 

In view of the favorable results with Vincent’s antistreptococcus serum, he 
suggests that it be recommended routinely in all cases of streptococcic infection. 
It can be given intramuscularly, subcutaneously or intravenously. The intra- 
venous doses averaged from 15 to 60 cc., the intramuscular from 20 to 100 cc. and 
the subcutaneous injection from 5 to 60 cc. The maximum daily dose was 180 cc. 
and the minimum 30 cc. 

In conclusion, he repeats that in 30 cases of operative otogenous sepsis he had 
19 cures and 11 deaths, and he stresses the value of combining antistreptococcus 
serum with the usual therapy. Persky, Philadelphia. 


Transitory Vestibular Disturbances, with a Consideration of the Use of 
Frensel’s Glass. J. Ohm, Ztschr. f. Hals-, Nasen- u. Ohrenh. 45:22 (March) 
1939. 


The author presented the case of a patient with transient vertigo of four days’ 
duration and vomiting for the last two days. 

Observations at general examination were essentially negative except for 
nystagmus, which the author measured with a nystagmograph. He noted that 
the nystagmus was weaker in a bright light, and hence he darkened the room, 
and in addition he used Frensel’s glasses. By these procedures, he was able to 
determine that the patient had a lesion on the left side, either in the nerve or in 
the nucleus. 


In conclusion, he suggests that the nystagmograph be used in all cases, par- 
ticularly in those in which there are either transient or fine ocular movements, 
which are difficult to perceive or elicit. In addition, he suggested the use of a 
dark room and the Frensel glasses to aid in the determination of these minimal or 
evanescent signs. Persky, Philadelphia. 
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Analysis of Sixty-One Cases of Thrombosis of the Lateral Sinus of Otitic 

Origin Observed During Fifteen Years at the Imperial University 

Hospital, Okayama. Shigero Taicahara, Sadakuni Oka and Kinjiro 

Ohno, Ztschr. f. oto-rhino-laryng. 45:42 (Jan.) 1939. 

A comparative study of the mortality in cases observed during 1921 to 1931 
and in those observed during 1931 to 1936 is given. 

1. There were 61 cases of sinus thrombosis during the fifteen years. 

2. One thousand, five hundred and seventy-nine mastoidectomies were per- 
formed, an incidence of 3.9 per cent of thrombosis of the lateral sinus. 

3. Other intracranial complications were meningitis in 60 cases and abscess 
of the brain in 15. 

4. In 42 of the 61 cases, or 68 per cent, the patient made a full recovery. 

5. Thirty-seven patients were male and 24 female; 12 were under 15 years of 
age, 30 between 15 and 50 years, and 18 above 50. 

6. In 42 of the cases the condition originated from acute infection, in 28 of 
which, or 66 per cent, the patient recovered, and in 19 it originated from chronic 
infection, in 14 of which, or 73.6 per cent, the patient recovered. 

7. The condition affected the right ear in 32 cases (chronic in 7 and acute in 
25) and the left ear in 29 (chronic in 12 and acute in 17). 

8. Metastasis occurred in 11 cases, in 4 of which the patient recovered. 

9. The site of thrombosis was at the sinus transversus in 38 cases, at the sinus 
transversus and the bulb in 9 cases, at the bulb and the internal jugular vein in 
1 case and at the sinus transversus, the jugular bulb and the internal jugular vein 
in 11 cases. 

10. During the last five years the rate of recovery was 75.8 per cent, an increase 
from the 62.5 per cent of the previous ten years. 

The authors attribute their success to the following measures : 

1. Employment of Queckenstedt's test for early recognition of thrombosis. They 
consider that the difference of 50 mm. in the pressure of the spinal fluid between the 
two ears is indicative of the involvement of the venous channel. 

2. Early ligation of the internal jugular vein when any of the following indica- 
tions is noted: 

(a) Signs of metastasis. 

( b ) Extention of the thrombosis into the internal jugular vein. 

(c) Failure of organization of the thrombus in the lateral sinus or in the bulb. 

( d ) Persistent septic temperature after closure of the lateral sinus. 

Hara, Los Angeles. 

Continuous Irrigation of the Spinal Fluid for Meningitis of Otitic Origin. 

Kiyoshi Shimizu, Ztschr. f. oto-rhino-laryng. 45:381 (March) 1939. 

In a 10 year old boy acute meningitis developed as a complication of chronic 
mastoiditis of several years’ duration. Study of the spinal fluid indicated strongly 
positive Nonne-Apelt and Pandy reactions. There were 2,201 cells, mostly poly- 
morphonuclear, though culture did not show growth and Queckenstedt’s sign also 
was negative. 

On the evening of admission to the hospital radical mastoidectomy was per- 
formed. This was followed by continuous irrigation of the spinal fluid. For hydra- 
tion the patient received 700 cc. daily of Locke’s solution, both subcutaneously 
and intravenously, in addition to methenamine, 4 Gm. daily, in the vein. After this 
treatment the signs of meningeal irritation gradually subsided, and on the seven- 
teenth postoperative day spinal irrigation was suspended. With the reappearance 
of untoward signs the irrigation was reestablished and continued until the cell 
counts became normal, which occurred on the fifty-seventh postoperative day. 



196 


ARCHIVES OF OTOLARYNGOLOGY 


The patient was dismissed on the seventy-third postoperative day. The irrigations 
were interrupted twice, for five and for three days, during the observation. The 
average amount of spinal fluid removed daily was 312 cc., the total in forty-six 
days 14,350 cc. Hara, Los Angeles. 


Pharynx 

Tonsillectomy Under Intravenous Anaesthesia in Children Suffering from 

Chronic Respiratory Diseases. K. Hutchison, H. S. Mitchell and 

H. McHugh, Canad. M. A. J. 39:2 37 (Sept.) 1938. 

Twenty-two cases are reported in which intravenous anesthesia was used. 
Pentothal sodium was used in the first group of cases and evipal in the later, larger 
group. In a few cases of the latter group morphine was used preoperatively. 

The average dose of pentothal sodium employed amounted to 0.608 Gm., while 
of evipal 0.614 Gm. was employed. The average age of the patients was 8.9 years; 
the youngest patient was 3 j r ears old and the oldest 16. 

Intravenous anesthesia may be of value in selected cases, but the authors do 
not feel that it should displace the ordinary methods for healthy children. 

-Moore, Omaha. [Am. J. Dis. Child.] 

Retropharyngeal Abscess. C. W. Evatt, J. South Carolina M. A. 34:287 (Nov.) 
1938. 

Retropharyngeal abscess may be acute or chronic. The chronic abscess is a 
tuberculous condition and usually is associated with Pott's disease or tuberculosis 
of the cervical glands. It is not discussed in this paper. Acute retropharyngeal 
abscess is usually caused by a streptococcus. At Roper Hospital in Charleston, 
S. C., the author reviewed cases of this disease in 4 adults and 8 children (3 under 
1 year of age). The incidence was distributed equally between the sexes. The 
onset may be slow or rapid and is associated with tonsillitis. The condition should 
be diagnosed early and treated immediately with incision. It is best to have a 
tracheotomy outfit ready for use if necessary. 

Weston, Columbia, S. C. [Am. J. Dis. Child.] 

Biologic Significance of the Tonsils and Adenoids and Other External 

Lymphoid Masses. P. W. Leathart, Brit. M. T. 2:835 (Oct. 22) 1938. 

This is a discussion along the lines indicated in the title. In general, it is a plea 
for conservatism in respect to the tonsils and adenoids. Leathart concludes : 

“1. That the function of an external lymphoid mass is to collect micro-organisms 
from food or air and to grow those to which an immunity is needed. 

“2. That the condition ‘enlarged tonsils’ alone is definitely an indication against 
their removal. 

“3. That the adenoid facies is more commonly caused by catarrhal sinusitis than 
by an adenoid mass. 

“4. That catarrhal sinusitis can be treated successfully in a large number of 
cases without operation, by giving a ‘nasal aperient/ [This term refers to a rela- 
tively prolonged administration of potassium iodide. — Abstracter.] 

“5. That tonsils and adenoids at the present time are removed too frequently 
and without due consideration of their important biological function. 

“6. That many cases of rheumatic fever and acute nephritis that are going 
downhill can be cured or greatly benefited by removal of the ‘carrier organ.’ ” 

Royster, University, Va. [Am. J. Dis. Child.] 
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Haemorrhage Following Tonsillectomy. D. W. Ashcraft, Brit. M. J. 2:1078 
(Nov. 26) 1938. 

The subject is treated under the three following headings: 

I. Factors influencing the occurrence of hemorrhage following tonsillectomy : 
(a) preoperative; ( b ) operative; ( c ) postoperative. 

II. Types of postoperative hemorrhage. 

III. The management of hemorrhage following tonsillectomy. 

The preoperative factors influencing the occurrence of hemorrhage following 
tonsillectomy ai*e as follows : 

1. Severe tonsillitis or peritonsillar abscess. Recent infections increase the risk 
of hemorrhages. Therefore, after the occurrence of one of these conditions, a few 
weeks should elapse before operation. 

2. Infections of the nose or nasal accessory sinuses. Acute sinusitis is a con- 
traindication to immediate performance of the operation, as is the common cold. 
Chronic sinusitis should not be overlooked. Treatment for this condition should 
be instituted before tonsillectomy is considered. 

3. Bleeding. If there is a history of susceptibility to prolonged bleeding, an 
investigation should be made before operation. The common coagulation time is 
four to seven minutes ; the bleeding time one to four minutes. If they are pro- 
longed, calcium and alkalis should be given or a blood transfusion performed. If 
bleeding cannot be controlled, tonsillectomy, unless absolutely necessary, should not 
be considered. 

4. Menstruation. The objection to an operation in this period is based on psy- 
chologic considerations rather than on fear of hemorrhage. 

5. Jaundice. Tonsillectomy is contraindicated in the presence of jaundice. 

6. Anemia. Tonsillectomy should not be performed unless preliminary treat- 
ment is given; even a blood transfusion may be advisable. 

7. Type of patient. This concerns the adult rather than the child. 

The operative factors are now taken up. The type of operation is discussed. 
Chloroform anesthesia or deep anesthesia induced by any other agent results in a 
fall of blood pressure. Therefore, when the blood pressure regains its normal 
level, hemorrhage may occur. Clot formation is liable to be imperfect in the larger 
veins in the bed of the tonsillar fossa. Especially is this likely to be so when there 
has been a complete division of a large longitudinal vein. The bleeding point must 
be searched for and tied. The maintenance of a clear airway is important after 
tonsillectomy. Hence it is important that an artificial airway be inserted in the 
mouth after all the blood clot has been removed. One must be certain that all 
ligatures are securely tied. Vasoconstrictors are not to be recommended for use 
at the time of operation because of the subsequent reaction of capillary ooze. 

The postoperative factors are considered as follows. All conditions tending to 
cause congestion are to be avoided after the operation. In bed, the patient should 
be in the “lateral” position. The artificial airway should be removed when the 
cough reflex has returned. Restlessness after operation calls for a sedative. Chil- 
dren should have an enema containing bromides. No hot fluids are to be permitted 
during the first twenty-four hours. Cold fluids or semisolid food are given during 
the first day. The patient should be allowed out of bed for the first time on the 
evening cf the third day following operation. No hot baths are allowed in the 
first ten days after the operation. For a week after leaving the hospital there must 
be avoidance of all strenuous exercise. A mixture containing potassium chlorate, 
sodium salicylate and sodium bicarbonate should be given three times daily through- 
out convalescence. 

The types cf hemorrhage are: (1) reactionary hemorrhage occurring within 
the first twenty-four hours after operation, (2) hemorrhage during convalescence 
and (3) true secondary hemorrhage. The management of these tvpes is as follows • 
For the reactionary ooze the author prefers morphine in the case cf adults and 
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children over 10 years but bromide and chloral hydrate for children under 10 years. 
The material on the treatment of reactionary hemorrhage is too extensive to 
abstract. Hemorrhage during convalescence occurs usually on the fifth night after 
operation and is due to factors already enumerated. As a rule, it is not severe, and 
when it is not the author uses a gargle of weak hydrogen peroxide. The clot 
should not be removed, as it may .remove itself after the act of gargling. True 
secondary hemorrhage is much more serious than the other types. It is also rare, 
Control of such hemorrhage is difficult in many cases, as it is seldom possible to 
clamp and ligate a single bleeding point. Recourse to suturing the faucial pillars 
may be necessary. Other measures which have been recommended are of doubtful 
value according to the author’s experience. 

Royster, University, Va. [An. J. Dis. Child.] 


Larynx 

Acute Laryngitis in Infants. G. J. Greenwood, Illinois M. J. 75:52 (Jan.) 
1939. 

Following a review of the anatomy, histology, bacteriology, symptomatology 
and therapeutics of acute laryngitis in infants, with a discussion of 14 cases 
observed at the Children’s Memorial Hospital during the winter of 1933-1934, 
Greenwood arrives at the following conclusions : Specific laryngitis in infants is 
a pertinent pediatric problem. When signs of obstructive dyspnea appear, the 
endoscopist or the endoscopically trained laryngologist should be summoned. For 
immediate relief intubation or tracheotomy is necessary. Greenwood believes that 
in an infant low tracheotomj' conserves the laryngeal structure better than intubation. 

Barbour, Peoria, 111. [Am. J. Dis. Child.] 

Chordectomy by Means of Surgical Diathermy. T. Demetriades, Monatschr. 
f. Ohrenh. 73:119 (Feb.) 1939. 

The writer removes tumors of the vocal cords by means of the electrical knife. 
The advantage of this procedure is supposed to be the avoidance of postoperative 
hemorrhages. Lederer, Chicago. 

The Pathologic Histology of Laryngeal Tuberculosis. H. Eschweiler, 
Ztschr. f. Hals-, Nasen- u. Ohrenh. 45:31 (March) 1939. 

The author discusses the different modes of tuberculous infection of the larynx 
and presents sections from cases wherein the hematogenous route may be a factor. 
He believes that primary infection of the larynx is rare, even in cases in which 
a pulmonary lesion is not demonstrable. In discussing the involvement of the 
regional lymph glands, he states that it varies in degree in laryngeal tuberculosis, 
because of the paucity of the lymphatic system about the intrinsic larynx, where 
one finds but few glands, while, on the other hand, an infection of that portion 
of the larynx which is richly supplied by a lymphatic system, such as the introitus 
of the larynx and the sinus piriformis, can be drained by the glands in the mem- 
brana hyothyreoidea and carried to the superior cervical glands and then to those 
about the common facial vein and the internal jugular vein. However, in cases 
of the latter type, one must be careful to eliminate a descending infection from 
the tonsils. The author has also presented a specimen in which he was able to 
trace a tuberculous infection from the entrance of the larjmx and the sinus 
piriformis to the glands and the membrana hyothyreoidea. 

In the incipient stage of the infection there is a marked exudative reaction and 
a distortion of the involved structures, with a subsequent marked invasion of the 
lymphatic system. However, in a secondary or later stage, immunity is estab- 
lished in the lymphatic system. In the tertiary stage, there is often evidence of 
an exudative and a productive process. The author believes that the edema of 
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the larynx is really a stasis, particularly in a chronic form. In the acute form, 
he states, the edema may result from some toxic influences on the walls of the 
blood vessels. 

In conclusion, he believes that the symptoms must be carefully correlated with 
the histologic picture for an accurate evaluation of the underlying process. 

Persicy, Philadelphia. 


Nose 

Osteomyelitis of the Sphenoid Bone — Report of Five Cases with the 
Autopsy Findings. Howard C. Ballenger, Ann. Otol., Rhin. & Laryng. 
48:95 (March) 1939. 

Ballenger discusses, briefly, the reports of osteomyelitis of the sphenoid bone 
and mentions that sphenoid sinusitis is responsible for about 35 per cent of all 
intracranial complications of nasal origin. The spread of the infection to the 
meninges was found to be predominantly vascular, particularly via the sphenoid 
mucosa and through the vascular marrow spaces of the sphenoid. He feels that in 
at least a vast majority of cases there must of necessity have been some form of 
osteomyelitis. The etiologic factor in most cases seems to have been preceding 
sphenoiditis, although the possibility of retrograde thrombophlebitis from the 
cavernous sinus or an extension from petrositis must be borne in mind. Rarely 
thrombi or bacteria from a distant focus may lodge in the vascular spaces of 
the sphenoid. Diagnosis of osteomyelitis of the sphenoid before the occurrence 
of intracranial complications is difficult. The usual signs of sphenoiditis are usually 
present. Signs of sepsis appear as bone is involved, but localizing signs are absent. 
Roentgen examination may ‘show a cloudy or vague outline of the sinal wall. This 
increased density may extend into the middle fossa or along the base of the skull. 
The sella may show changes associated with osteitis or osteomyelitis. Pfhaler 
says that the sella may show calcification of the bridge or ligaments connecting 
the anterior and posterior clinoid processes. Calcification, or a flocculent deposit 
of lime, may be seen in the bands behind the posterior processes. The organisms 
usually found are Pneumococcus type III and the hemolytic streptococcus. The 
most frequent complication of osteomyelitis of the sphenoid is meningitis and next 
thrombosis of the cavernous sinus. He reports 5 cases of osteomyelitis of the 
sphenoid. M . V. Miller, Philadelphia. 

The Treatment of Rhinitis Chronica Hyperplastica. Baer, Monatschr. f. 
Ohrenh. 73:108 (Feb.) 1939. 

The writer uses endonasal instillations of 50 to 60 per cent solutions of dextrose 
for the treatment of rhinitis chronica hyperplastica and reports good results. 

Lederer, Chicago. 

An Instrument for the Opening of the Maxillary Sinus Through the 
Inferior Meatus. W. Haardt, Monatschr. f. Ohrenh. 73:110 (Feb.) 1939. 
The author has constructed a new instrument for the opening of the maxillary 
sinus through the inferior meatus. As he does not illustrate the instrument it is 
difficult to judge its practical importance and originality. Lederer Chicago 

A Consideration of the Radical Operation on the Frontal Sinus (Seiffert’s 
Modification). K. Wurfel, Ztschr. f. Hals-, Nasen- u. Ohrenh. 45:46 
(March) 1939. 

Wurfel discusses various types of radical operations on the frontal sinus— 
Kuhnt’s, Jansen’s, Riedel’s and Killian’s— and he also outlines their limitations. In 
view of these, he recommends as an operation of choice the Seiffert modification 
of the Killian operation. 
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His technic is as follows : After the completion of the Killian operation and 
just prior to the suturing of the skin, he makes sure that there is a wide naso- 
frontal communication. He inserts a rubber-covered tampon through the nose into 
the frontal sinus. Along with this tampon is usually a small drainage tube to 
take care of any mild drainage from the sinus. At the upper end of this tampon, 
he has previously placed a layer of Thiersch skin graft. This flap extends 
into the frontal sinus, with its superior surface placed so that it covers the supra- 
orbital ridge and approximates the suture line. The flap must be large enough to 
extend from the septum to the supraorbital ridge and then upward to the edge of , 
the sinus. The outer skin is then sutured, and a pressure bandage is applied 
externally. Four to seven days after the operation, the nasal pack or tampon is 
removed. 

The author analyzed a series of 136 cases in which operation was done by this 
method between the years 1923 and 1934. In this group, he was able to follow 
up 72 patients. The results were striking in that after five years he was able to 
maintain a widely patent nasofrontal opening; the resultant scar was scarcely 
noticeable; the external deformity was negligible, and, because of the thoroughness, 
there were few recurrences, which were due either to underlying ethmoiditis or 
to a recurrent infection of the upper part of the respiratory tract. In this series 
he had only 13 complications and 11 deaths. Among the complications were 
meningitis in 2 cases and osteomyelitis in 3. 

He recommends this technic because it shortens the convalescence, reduces 
postoperative complications, minimizes the number of recurrences and maintains 
a widely patent nasofrontal duct for a long time. Failure of the graft to “take,” 
with secondary necrosis and sloughing, occurred in only rare instances. 

Perskv, Philadelphia. 

A Solitary Osteoma of the Ethmoid Labyrinth Extending into the Orbit. 

Wilhelm Scholz, Ztschr. f. Hals-, Nasen- u. Ohrenh. 45:86 (March) 1939. 

A case of osteoma of the ethmoid labyrinth which extended into the orbit in 
a 16 year old patient is reported. The patient had not complained of any previous 
symptoms referable to the nose or throat, but had noticed that for the past two 
to three j r ears the eyes were slowly distorted outward and forward. Pain, dis- 
turbance of vision or interference with breathing did not occur. 

Examination revealed a hard crescentic swelling on the nasal wall of the orbit. 
Roentgen examination revealed a massive shadow extending into the right orbit, 
irregular in outline but sharply defined, with a pedicle extending into the right 
ethmoid labyrinth. 

At operation, the author found a hard white tumor, which was freely outlined 
and was attached to the ethmoid labyrinth by a short pedicle. He was able to 
remove the wall of the labyrinth without laceration of its mucous membrane. The 
patient recovered without any untoward events during convalescence. 

Histologic examination showed the tumor to be a fibro-osteoma. 

Persky, Philadelphia. 

Five Cases of Exophthalmos Caused by Ethmoiditis. Akira Nakano and 

Kazuo Sato, Oto-rhino-laryng. 12:105 (Feb.) 1939. 

The authors report 5 cases of ethmoiditis with symptoms referable to the eye, 
especially exophthalmos. They review the manner in which the pathologic changes 
occurred. 

Case 1. — A man aged 49 gave a history of chronic ethmoiditis on the right 
associated with frontal headache, double vision, photophobia and impairment of 
hearing and vision of about a year’s duration. A Denker operation was followed 
by intranasal ethmoidectomy. Within a week after the operation the vision was 
restored, and the exophthalmos gradually disappeared. 
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Case 2. — A woman 49 years old presented a strongly positive Wassermann 
reaction with a history of ethmoantritis on the left of seven years’ duration. Three 
months previously she had had a cold associated with headache, impairment of 
vision and exophthalmos on the left. After transantral ethmoidectomy, the vision 
was greatly improved, and the exophthalmos completely disappeared. 

Case 3. — The patient was a boy 8 years old. 

Case 4. — In a woman 28 years old exophthalmos developed shortly after she 
had taken a cold. At the time of external ethmoidectomy, slight change other than 
hyperemia of the mucosa was noted in the ethmoid capsules. The exophthalmos 
disappeared after the operation. 

Case 5. — A man aged 35 had had a bilateral Caldwell-Luc operation twenty 
years before. About three years before coming under observation he noticed 
impairment of vision which was associated with exophthalmos on the right side 
which gradually became worse. At external ethmoidectomy a large mucocele was 
disclosed. Ten days after the operation, the vision was recovered, and the exoph- 
thalmos became almost unrecognizable. The article is well illustrated with photo- 
graphs of the patients and roentgenograms of their paranasal sinuses. 

Hara, Los Angeles. 


Miscellaneous 

Acute Bulbar Poliomyelitis Following Recent Tonsillectomy and Adenoid- 
ectomy. M. Stillerman and A. E. Fischer, Am. J. Dis. Child. 56:778 
(Oct.) 1938. 

Stillerman and Fischer studied the 686 patients with poliomyelitis who were 
admitted to the Willard Parker Hospital during 1935, in order to determine whether 
the removal of tonsils and adenoids in any way influenced the onset or clinical 
type of the disease. It was found that tonsillectomy and adenoidectomy had been 
performed in 10 cases during the month antedating the illness. In 8 of these 
cases poliomyelitis began from ten to twelve days, and in the other 2 cases, sixteen 
and twenty-two days, respectively, after the operation. Six of 10 patients had 
the bulbar or encephalitic form of the disease. Careful inquiry was made among 
52 patients with poliomyelitis who were admitted to the hospital during 1937. 
On 3 of these patients tonsillectomy had been performed from two to three weeks 
preceding the onset of poliomyelitis. These 3 children had the bulbar type of 
the disease. All of them died. The bulbar or encephalitic type of poliomyelitis 
was present in 68 of the 686 patients and in 15 of the 52 patients, while in 6 and 
3 patients, respectively, who recently had had tonsils and adenoids removed the 
bulbar or encephalitic type developed. Thus, there was a disproportionately high 
percentage of bulbar involvement among the tonsillectomized patients in both 
the 1935 and the 1937 outbreak. This much higher incidence of bulboencephalitic 
forms suggests the operative field as the port of entry of the virus. The authors 
conclude, therefore, that tonsillectomy and adenoidectomy should not be encouraged 
during an epidemic of poliomyelitis. 

Authors’ Abstract. [Arch. Neurol. & Psychiat.]. 

Certain Therapeutic Effects of Whole Suprarenal Gland by Mouth. 

O. E. Barbour, Arch. Pediat. 55:661 (Nov.) 1938. 

Over 380 patients are included in this study. Desiccated whole adrenal gland 
was administered to infants or children of the allergic or vagotonic type. The 
optimal dose seemed to be 1 grain (0.064 Gm.). If the conditions treated were 
acute, the substance was administered at two or three hour intervals. 

One hundred and forty children with bronchial asthma were treated, and relief 
was obtained by 74 per cent. The adrenal gland seemed to assist in the cure of 
32 of these children. 
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Forty-four patients with spasmodic croup were treated, and relief was obtained 
for 90 per cent. 

Eighty infants suffered from pylorospasm ; vomiting was relieved for 90 per 
cent. For those who did not improve within one or two days, adrenal gland was 
augmented with iodine or thyroid gland, a procedure which usually produced the 
desired results. 

Eighty patients with eczema were treated, and adrenal gland was effective, 
alone or when administered with iodine or thyroid gland, in relieving 80 per cent. 
Improvement was prompt, usually occurring within one or two days. When the 
optimal dose was established and maintained, the skin remained free from the rash 
in 80 per cent of the patients. Food allerg}’ presented no great problem when 
endocrine therapy was employed. 

In treating 40 patients with hypothyroidism, adrenal substance proved most 
valuable when used in conjunction with thyroid substance. More adequate amounts 
of thyroid could be administered when adrenal material was administered than 
when thyroid was given alone. 

For purposes of comparison and as partial controls, treatments other than that 
with desiccated adrenal gland were given alternately or concomitantly at intervals 
through the course of this study. Drugs which simulated the therapeutic action 
of adrenal gland were ephedrine and neosynephrin. 

Iodine and atropine reacted to the adrenal therapy much as did thyroid gland. 
They appeared to inhibit the untoward reactions and at the same time to enhance 
the effectiveness of the therapy. In some patients untoward reactions occurred 
while adrenal gland was being administered, such as abdominal pain, vomiting 
and constipation. 0 rr, Buffalo. [Am. J. Dis. Child.] 

Treatment of Acute Infections of the Central Nervous Systems with 
Sulfanilamide. J. B. Neal, J. A. M. A. 111:1353 (Oct. 8) 193S. 

Neal reviews the mortality statistics of large series of cases of meningitis. 
The various virulent and bacterial types are mentioned, as well as the effect of 
sulfanilamide on each. The most remarkable change has been the reduction in the 
mortality from meningitis due to Streptococcus haemolyticus from over 95 per 
cent to 20 per cent in 27 cases. Some reduction occurred in the incidence of 
meningococcic meningitis; little, in that of pneumococcic meningitis and the other 
types. Drainage of the focus of infection is essential. 

Heersma, Kalamazoo, Mich. [Am. J. Dis. Child.] 

Sulfanilamide in Treatment of Brain Abscess and Prevention of Menin- 
gitis. P. C. Bucy, J. A. M. A. 111:1639 (Oct. 29) 1938. 

Bucy reports a case in which an abscess of the brain was cured and a condition 
which was almost certainly meningitis due to hemolytic streptococci prevented by 
the administration of sulfanilamide. Owing to an error in diagnosis, a cerebellar 
abscess on the right was exposed with bilateral suboccipital craniectomy. The 
contents of the abscess were aspirated, and the surface of the cerebellum was con- 
taminated with pus swarming with hemolytic streptococci, the ventricular system 
and the subarachnoid space being thus exposed to this infection. The abscess 
was not drained. The administration of sulfanilamide was begun at once. The 
patient improved steadily. There was almost no febrile reaction, and at no time 
did signs either of meningitis or of refilling of the abscess develop. The patient 
had almost completely recovered within two weeks. 

Editor’s Abstract. [Arch. Neurol. & Psychiat.] 
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Topographic Syndromes of the Central Vestibular Pathways in Man. 

J. A. Barre, Rev. d’oto-neuro-opht. 16:420 (June) 1938. 

This article is a continuation of Barre’s report to the Tenth Congres des 
Societes d’Oto-Neuro-Ophtalmologie. The first part was published in the May 
1937 issue of Revue d’oto-neuro-ophtalmologie (page 321). 

In order to clear up misunderstandings of the terms “deficit” and “irritation,” 
Barre defines them as follows : By deficit, as applied to a nerve pathway, is meant 
absence, disturbance or diminution of conduction and the disturbances resulting 
from it. For the vestibular apparatus, a deficit would be shown by disturbance or 
lack of sensation or reflex, in whole or in part, in the distribution of its com- 
ponents. The term irritation implies a redoubling of physiologic activity; this 
activity is abnormal because of its degree or duration. The phenomena of deficit 
and irritation may coexist in a large number of pathologic conditions. In certain 
other cases each may appear in a pure state. They are common to the central and 
the peripheral neurons. That a lesion may have a double effect is proved by the 
frequent observation of a case in which conduction is arrested in the peripheral 
neuron by a lesion that at the same time is the source of abnormal excitation of 
the central neuron. Certain lesions produce particularly the signs either of deficit 
or of irritation, so that clinical analysis may warrant an opinion concerning the 
nature of the lesion. An acoustic tumor, of slow development, may exist for years 
without producing symptoms other than unilateral deafness. Other lesions, devel- 
oping more rapidly, produce early marked tinnitus, while the hearing is only 
slightly affected. Barre cites the vestibular disturbances observed in cases of 
syringobulbia and multiple sclerosis as examples of irritative syndromes. Complex 
syndromes are produced by lesions that involve both the vestibular apparatus and 
the cerebellum. Only recently has an attempt been made to analyze separately 
the syndromes of these two regions. Vestibular hypotonia associated with cere- 
bellar hypotonia causes excessive nystagmus; in the test of the extended arms, 
however, it may happen that either one or both arms, which would be displaced 
horizontally in a given direction if the vestibular apparatus alone were involved, 
remain immobile or deviate to the opposite side if the cerebellum also is involved. 
The vestibular harmony has been broken by participation of the cerebellum. 

The vestibular syndromes may be grouped into a few general types : complete, 
partial and associated and combined syndromes. The vestibular syndromes are 
made up of (1) subjective signs, such as sensation of vertigo or pulsion; (2) spon- 
taneous or revealed objective signs (deviations of the head, eyes, trunk and arms 
or rotation around the axis), and (3) provoked objective signs (revealed by 
caloric, rotatory and galvanic tests). The complete vestibular syndrome is uni- 
lateral or bilateral. When it is bilateral, there may be predominance on one side; 
nystagmus or a deviation may be so accentuated on one side as more or less to 
mask the same element of the syndrome on the opposite side. In such a case, 
only instrumental tests will determine the respective value of one or the other 
side. Partial vestibular syndromes have been represented until recently by the 
partial vestibulo-ocular syndrome or the vestibulospinal syndrome. Of the partial 
vestibular syndromes an important example is crossed vestibular dysreflexia or 
areflexia, in which the causal lesion is in a restricted segment of the central ves- 
tibular pathways, a part of the chiasm of the vestibular pathways. 

With a large number of lesions involving the peripheral and bulbomesencephalic 
segments of the vestibular tracts one observes besides the spontaneous or pro- 
voked reactional movements a modification of the general bodily equilibrium. With 
lesions situated in the temporal, parietal and frontal poles, disturbance of the 
axial equilibrium of the body is accentuated. Barre believes that the periphero- 
mesencephalic vestibular apparatus is integrated into the general apparatus of 
equilibration and constitutes a reflex mechanism, the sensorial and motor path- 
ways of which are articulated in the bulb and peduncle. Above it lies an apparatus 



204 


archives of otolaryngology 


for automatic regulation, reduced to a small number of pathways that are 
assembled in the red nucleus and perhaps a little higher. The hemispheric cortex 
probably plays an important role in the perception of the sensations of equilibrium 
or disequilibrium; it is the conscious and voluntary mechanism, disturbance of 
which is so often shown by retrolateropulsions or other deviations of the axis of 
the body or even by falling. Ascending pathways from the otoliths, canals and 
posterior columns and perhaps other pathways are dissociated and distributed to 
various cortical areas on arriving at the subthalamic or retrothalamic region. 
That association pathways from these areas connect with the frontal or prefrontal 
cortex is probable. It is not astonishing that when the prefrontal area is affected 
directly or indirectly it may be the point of passage or departure of a disturbance 
in general equilibration. A special disturbance of equilibration will be created when 
the representation of space is altered; a different disturbance will occur when the 
faculty of attention is diminished. 

A comparison of the clinical data with the anatomic arrangement is relatively 
easily made in cases of lesions of the vestibular nerve. This is more difficult with 
lesions of the bulb. The studies of Lorente de No indicate a greater complexity 
of the intrabulbar reflex pathways than had previously been supposed. Clinical 
observations indicate a precise anatomic localization for the lesion causing crossed 
dysreflexia, in one half of the pons, near the midline and slightly above the nucleus 
of the sixth nerve. This has as j r et no demonstrable anatomicoclinical support. In 
the peduncular region superposition of the clinical and the anatomic descriptions 
is again easy. The schema of van Gehuchten and Winkler permits a clear under- 
standing of the various particulars of the vestibular syndromes of lesions of the 
peduncular tegmen, whether they are situated below, at or a little above the red 
nucleus. Lesions of the hypothalamic cross roads produce diverse disturbances, 
but the number of cases of vestibular syndromes known to be referable to this 
region is not sufficient to determine whether the relation is explicable by its 
anatomic structure. In the regions located still higher the vestibular pathways 
have scarcely been mapped. 

Dusser de Barenne and de Kleyn have shown that in rabbits after the ablation 
of one cerebral hemisphere the two vestibular mechanisms remain equally excitable 
and that the quick component of nystagmus, which is toward the side of operation, 
may be much stronger than that on the other side, whatever the method used to 
provoke it. The same phenomenon has been observed in man, either as simple 
predominance of the direction of nystagmus or in a pure and complete state. It is 
interesting that a minimal or even fugacious lesion in man can produce the same 
syndrome as ablation of an entire hemisphere in the rabbit. Muskens’ experiments 
on animals led him to postulate “supravestibular pathways,” which arrive at the 
pallidum via the posterior commissure. Serious doubts have been expressed about 
Muskens’ interpretations, but he demonstrated that various mouvements de manege 
and axial rotation can be produced by operation on the highest part of the peduncles. 
The tendency to axial rotation observed in man in certain cases, associated with a 
homolateral or contralateral pulsion of the body, generally without nystagmus and 
deviation of the arms, is a new and important fact and directs attention to the 
anterior peduncular region. The experiments of Foerster, Spiegel, de Kleyn and 
Versteegh and Benjamin have yielded interesting data on the physiologic reactions 
of the region surrounding the interparietal sulcus. This is the only point at which 
excitation can produce the sensation of vertigo in man. It is probable that the 
mechanisms of the quick component of nystagmus and of the optokinetic reflex 
are in connection with this sulcus ; it is also probable that fibers from the utricular 
otolith end there, while those from the saccular otolith go to the auditory center 
in the temporal lobe. Parietal lesions occupy the first rank among corticosubcor- 
tical lesions that may disturb general equilibration. 

Dennis, San Diego, Calif. [Arch. Neurol. & Psychiat.] 
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Introduction to the Study of Vestibular Disharmony. I. Alfandary, Rev. 

d’oto-neuro-opht. 16:577 (Nov.) 1938. 

The vestibular apparatus occupies an important place in the semeiology of 
the nervous system. Examination of it is indispensable for the topographic diag- 
nosis of lesions of the cerebral trunk, and the discovery by Barre of vestibular 
disharmony renders possible the diagnosis of cerebellar lesions, even in the 
absence of classic cerebellar symptoms. In a harmonious vestibular syndrome 
all reactions are directed toward the side of the labyrinth excited. However, in 
certain diseases of the cerebellum or of the brain stem the nystagmus (quick 
phase) is directed toward the side of the lesion. This phenomenon has been 
attributed to compression or inflammatory infiltration of the vestibular centers. 
These hypotheses are supported by experiments and clinical observations, which 
show that a low bulbar lesion produces homolateral nystagmus, while a lesion 
at the middle of the bulb causes contralateral nystagmus. Disharmony is a 
combination of homolateral and contralateral vestibular symptoms, to which is 
often added the spontaneous, incomplete syndrome: the absence of one of the 
elements of the vestibular syndrome. In the bulb, the vestibulospinal bundle at 
a certain level is separated from the vestibular nuclei, and one of them may be 
affected by a lesion and not the other. In the disharmonious vestibular syndrome 
the following may be observed: 1. The nystagmus is homolateral; the slow 
phase is directed toward the side opposite that of the deviation of the trunk and 
extremities. 2. The deviation of the trunk and extremities is toward the side 
opposite the irritation. 3. If there is deviation of the head, it is in a direction 
contrary to that of the other deviations. 4. Deviation during walking is in a 
direction contrary to the rule. 5. Subjective vertigo is in a direction contrary 
to the rule. 

The author makes the following conclusions: 1. The pure vestibular syn- 
drome is always harmonious, whether the lesion is central or peripheral. 2. The 
vestibular syndrome becomes disharmonious under the following conditions : (a) 
Lesions of the cerebellum involving the cerebellovestibular pathway; this path 
is direct and crossed, and its function is to coordinate reflex movements destined 
to maintain the equilibrium of the body. ( b ) Bulbar lesions, either lesion of the 
vestibulo-oculomotor pathway, which is crossed, or a bilateral lesion of the 
bulb. In the first instance only the nystagmus is disharmonious ; in the second 
the deviations may also be disharmonious. It is probable that a lesion involving 
the juxtarestiform body, by disturbance of the same pathways, can produce the 
same syndrome as a lesion of the cerebellum, (c) Peduncular lesions, in which 
the disharmonious syndrome has not yet been satisfactorily explained. 3. The 
disharmonious syndrome alwaj's indicates a central lesion of the posterior fossa; 
most often, it indicates a cerebellar lesion. It must be considered a cerebellar 
symptom of the same value as other cerebellar symptoms of the series of Babinski 
and Andre-Thomas, with the reservations already indicated with regard to bulbar 

lesions. Dennis, San Diego, Calif. [Arch.- Neurol. & Psychiat.] 

Resonance of the Skull in Relation to the State of the Labyrinth. 

T. Demetriades, Rev. d’oto-neuro-opht. 16:608 (Nov.) 1938. 

While examining patients with intracranial tumors, Demetriades noticed that 
in the majority increased cranial resonance coincided with the side of the tumor 
and of the most marked labyrinthine lesion. Experiments demonstrated that the 
blood vessels of the cranium play an -important role in cranial resonance, the latter 
being increased on the more hyperemic side. The resonance was measured by 
placing a band to which Avere attached two auscultation tubes, around the forehead 
and the two mastoid regions, setting a vibrating tuning fork on the forehead and 
comparing the resonance of the two sides of the head through the auscultation 
tubes. The resonance of the right side is normally greater than that of the left 
supposedly because of the greater tonus of the right labyrinth. Other experiments 
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showed that the labyrinth (vestibular nerve) influences the vascular equilibrium, 
and hence the resonance, of the head. Stimulation of the labyrinth causes con- 
traction of the vessels and reduction of the resonance of the side to which the 
nystagmus is directed. On the other hand, a lesion of a labyrinth causes a decrease 
in the resonance on the corresponding side of the head. Hence, the strongest 
resonance is found on the side of the most irritable labyrinth, the brain and the 
rest of the head being normal. If, now, sufficient encephalic hyperemia is produced 
to overcome the anemia caused by the labyrinthine lesion, the following syndrome 
appears : increased resonance on the side of the more feeble labyrinth. Examina- 
tion in 27 cases of cerebral tumor revealed that the syndrome was present in 22. 
It is important to use Kobrak’s caloric method, modified by Demetriades, in order 
to discover the finer shades of labyrinthine excitability. The phenomenon occurred 
in all cases of extensive hyperemia of the head, provided the latter or its cause 
produced a labyrinthine lesion. Such hyperemia accompanies cerebral tumors 
especially. Disease of the accessory nasal sinuses, malignant tumor of the epi- 
pharynx, otitis media and acute mastoiditis may influence cranial resonance. 

Dennis, San Diego, Calif. [Arch. Neurol. & Psychiat.] 
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AMERICAN OTOLOGICAL SOCIETY 

Isidore Friesner, M.D., President , Presiding 
Abstracted by Dr. Alfred Lewy, Chicago 
Seventy-Second Annual Meeting, Rye, N. Y., May 22-23, 1939 

Otologic Adspice: President’s Address. Dr. Isidore Friesner, New York. 

The title is taken from the seal of the College of the City of New York, which 
presents a woman’s head looking backward, “Respice” ; outward, “Adspice,” and 
forward, “Prospice.” If one bases one’s judgment soundly on the past and looks 
honestly at the present, one can view the future with hope and equanimity. 

In every field a review of accomplishment, an evaluation of facts and a basis 
for their application are essential. In business this is called taking stock or inven- 
tory, perhaps to calculate pecuniary profit. In medicine the object is to prevent, 
ameliorate or cure the ills of others. This alone argues that medicine is not a 
business. 

In discussing recent accomplishments in their field, otologists must include 
related ones in the general field of medicine and science. 

Knowledge of the minute anatomy of the temporal bone has become more 
widespread, but it is still not known how one hears. The Wever and Bray 
phenomenon indicates that sound causes changes in the electrical potentials of the 
cochlea. Others show that these may arise from the membranes rather than the 
organ of Corti. 

The Meniere syndrome due to a variety of causes basically seems to be ‘linked 
to the metabolism of salt and water. On the other hand, if it is always due to 
interlabyrinthine changes why is the nerve section not always successful? 

The advocation of new remedies is followed too often by indiscriminate appli- 
cation by enthusiasts. The successes are reported; later the unfavorable effects 
gradually become known. The emphasis of the published reports is laid, to 
paraphrase Carlisle, on “what the eye desires to see.” Otologists are paying more 
attention to conservation of hearing. This is based on changes in their estimate 
of values. Formerly the advancement of a student was based almost entirely on 
scholastic achievements. Today more stress is laid on his ability to adjust to his 
environment — on his ability to meet life. Any handicap may cause a feeling of 
inferiority. Otologists are concerned with defects of hearing and disfigurements 
due to operative procedures. Restoration of a damaged facial nerve is in line with 
these efforts. 

There is an effort for more conservative management of sinus thrombosis. 
Some are preferring the more horizontal incision in the neck for cosmetic reasons. 
Increasing experience has demonstrated that surgical intervention on the jugular 
vein is not invariably necessary in such cases. Sulfanilamide and its derivatives 
have helped in controlling bacteremia but have little or no effect on avascular 
tissues, so that the infected thrombus must still be dealt with surgically. There is a 
departure from the laissez aller attitude toward progressive deafness. The rela- 
tion between loss of hearing and nutritional disturbances, especially vitamin 
deficiencies, is being studied; radiation treatment of adventitious lymphoid tissue, 
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especially about the eustachian tube, is used. But the greatest interest has been 
aroused by the surgical approach to restoration of hearing. To evaluate this 
therapy critically one must know the immediate perils due to technic and also 
the remote dangers. One must know the degree and duration of improvement and 
how it compares with that obtained by hearing aids. Until all the facts are known 
one should neither condemn nor exalt the new procedures. 

In dealing with infections of the mastoid greater efforts are being made to 
conserve hearing. To quote Smith, “We remove the danger and allow as much 
of the conducting apparatus to remain as is consistent with safety.” This applies 
also to deeper infections of the temporal bone. 

Outstanding among the advances is the application of sulfanilamide and its 
derivatives as a bacteriostat not only against Streptococcus haemolyticus beta but 
against pneumococci in the form of sulfapvridine (2-[paraaminobenzenesulfonamido]- 
pyridine). I cannot forego special mention of the successful treatment of meningitis 
by these drugs. Heretofore the isolated recoveries were considered miracles. For 
this one should be grateful. 

I conclude that otologists may look to the future (Prospice) with confidence 
that their specialty will continue to occupy the honorable and important place 
which it deserves. 

Modern Views Regarding the Anatomy and Physiology of the Vestibular 
Tracts. Dr. Otto Marburg, New York. 

(This article is essentially an anatomic description and does not lend itself to 
abstracting. Some of the high lights are touched on here. — A. L.) 

The first question is whether the stimulation of the vestibular apparatus is an 
acceleration, a push or a static wave. In the lower fishes one has the lateral line 
system, an open channel, stimulated by the waves of the surrounding water. In 
higher animals there are added to the intermediate stage of a saccule and two 
canals a vestibule and three semicircular canals. The wave stimuli can be 
produced by turning, change in temperature or electricity and also by a blow or 
the vibration of the tuning fork. The nerves conduct the impulses, the nervus 
sacculoampullaris and the nervus utriculoampullaris comprising what I prefer to 
name the nervus labyrinthicus (vestibularis). I also reclassify the vestibular nuclei 
as nuclei labyrinthici pars intrafascicularis (ventrocaudalis), nuclei pars supra- 
fascicularis (triangularis), which he says are really one nucleus, and nuclei 
labyrinthici pars angularis (Bechterew). These constitute the real nucleus laby- 
rinthicus. These are accompanied -by the small, cellular nucleus triangularis 
proper. There are also direct vestibular fibers which end in the oldest part of 
the cerebellum, the flocculus, the lingula and the nodulus. There are collaterals 
to Deiters’ nucleus. It is possible that fibers or collaterals also reach the 
reticular nuclei. Every part of the labyrinth is connected with more than one 
nucleus. Most of the fibers cross by way of the internal arcuate fibers ; those from 
the angular part cross partly at the posterior commissure. The courses of a 
number of other tracts are traced in detail to their connections with the nuclei of 
the muscles of the eye. 

The oldest function of the labyrinth is the “skew deviation” (every change of 
position changes the position of the eye), which exists in the lowest fishes and 
corresponds to the righting reflex. The clonic, or quick, component of nystagmus 
indicates the side of the lesion in the pons and medulla. These movements are 
innervated by the healthy side of the labyrinthine nuclei with their crossed fibers. 
The slow component is to the healthy side because the tonic innervation is not 
crossed. (The fibers of the angular nucleus cross in the posterior commissure.) 
The conclusion is that the quick component depends on the pars fascicularis and its 
pathways, the slow component on the angular nucleus or the nucleus reticularis 
ventralis tegmenti pontis and their continuations. It appears, further, that the 
rotatory and horizontal movements are represented by the nuclei behind the sixth 
nerve. The upward and downward movements are still under discussion. I 
believe that the nuclei of the labyrinth and the posterior longitudinal bundle 
innervate the anterior oculomotor nuclei, perhaps supported by the nuclei for the 
righting reflexes. 
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Optokinetic nystagmus and cortical innervation of associated movements of 
the eyes also are traced. Dizziness I look on as a complicated symptom caused In- 
different disturbances in the vestibular system. Conscious perception of vestibular 
impressions means only impression of direction. Influence of the vestibular on 
the vegetative system emanates from the proper triangular nucleus by way of 
the fasiculus triangulointercalatus into Roller’s nucleus, ventrad from the hypo- 
glossal nucleus. 

To study the reflexes of the neck on labyrinthine stimulation I used the medulla 
of a giraffe. The connections to the muscle centers of the neck are three : one in 
the nucleus of the vagus nerve, one in the substantia reticulosa and one in Roller s 
nucleus. The descending fibers are (1) descending fibers from the nuclei laby- 
rinthici, (2) fibers from the nucleus interstitialis and (3) fibers from the nucleus 
ruber, the nucleus reticularis and Deiters’ nucleus. All the latter fibers originate 
from large motor nuclei, influenced, on one hand, by the cerebellum and stem 
ganglion and, on the other, by the vestibular apparatus. The influence of the 
cerebellum on the labyrinth is one of degree of movement, tonus and power. From 
the nucleus interstitialis, the tractus interstiospinalis runs medially in the posterior 
longitudinal bundle for the righting reflex. The nucleus commisuralis also receives 
fibers from the vestibular nuclei. From the commisural nucleus the tractus com- 
missurospinalis conveys tonic impulses to the postural muscles. 

The conclusion is that in the higher animals there is a finely graded apparatus 
controlling the ocular muscles and all the muscles of the body. These move- 
ments are unconscious, but in higher animals there is a direct connection with the 
cortex through which they get orientation in space. The disorientation is called 
dizziness. The vestibular system influences the vegetative system also, chiefly 
through the vagus nerve. 

Anatomy of the Cranial Blood Sinuses, with Particular Reference to 

the Lateral. Dr. Barnes Woodhall, Durham, N. C. 

There are several theories as to why the right lateral sinus carries more 
blood than the left (60 per cent plus, right predominance; 10 to 15 per cent, left 
predominance;. Several different types of arrangement of venous outflow from 
the cranial cavity are classified as follows: 

1. Common pool types, the classic textbook picture, actually less common 
than other types. The longitudinal and the straight sinus meet in a more or less 
common pool, from which the blood continues into the lateral sinuses, which are 
approximately equal in size. 

2. Plexiform type. The longitudinal and straight sinuses may be each divided 
into two divisions ; the lateral sinuses usually are unequal but communicate with 
each other. There are many variations of this arrangement. 

3. Ipsilateral type. The longitudinal sinus runs to one side, usually the right, 
and the straight sinus to the opposite side. Communication between the lateral 
sinuses, if present, must be through an additional channel or a foramen. In 
most cases the lateral sinus receiving the flow from the longitudinal sinus will 
be the larger. 

4. Unilateral type, rare. Both the longitudinal and straight sinuses empty 
into one lateral sinus, the other being absent or attenuated and carrying blood 
only from minor vessels. 

5. Occipital Type. The occipital sinus is large enough to be of value in carry- 
ing blood; there may be a large single or paired occipital sinus, similar to the 
fetal, with large marginal sinuses, or the longitudinal or the straight sinus or 
both may empty into a large occipital sinus at the expense of one lateral sinus. 

Cases observed in which autopsy was done clinically illustrate these types 
and their subvariations. In certain cases observed clinically in which recovery 
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occurred evidence of intracranial pressure, both general and localized, was 
presented. The Tobey-Ayer test is related to the venous variations, and roent- 
genography, particularly the anteroposterior view, is valuable to demonstrate the 
relative size of the lateral sinuses. 

DISCUSSION 

Stacy R. Guild, Ph.D., Baltimore: There are certain common variations of 
the relation of the dome of the jugular bulb to the middle ear. 

(The variations were illustrated by slides.) 

The distance between the floor of the tympanic cavity and the top of the 
jugular bulb varies greatly. There may be dehiscences in the floor, sometimes 
so large that almost all the mucosa of the hypotympanum rests on the bulb. When 
the dehiscences are small crypts of mucosa may project through and extend between 
the bone and bulb, with the lumen continuous with the middle ear and larger 
at the distal end. Infection from these crypts may originate primary thrombosis of 
the bulb. The last two slides show, respectively, attachment of the inferior margin 
of the tympanic mucous membrane to the jugular bulb and the defect in the 
ampulla of the posterior semicircular canal. Neither of these conditions produced 
attributable clinical symptoms. 


Immunologic Aspects of Blood Invasions' with Special Reference to Sinus 
Thrombosis. Dr. Gregory Shwartz man, New York. 

Virulence represents a function of two related variables, one the power to 
invade the host and the other the power of the host to respond to the invasion. 
Each of these variables depends on a long series of its own variables. 

One is given a bacillus recovered from a patient’s urine. A mouse’s resistance 
to the infection does not tell one what the patient’s resistance is. 

Dr. Goldman and I analyzed 168 consecutive blood cultures for Streptococcus 
haemolyticus. 

Two group studies were made : 

1. The invaders belonged to the same serologic group, but the portal of entry 
varied. 

2. The portal of entry was the same, but the type of organism was different. 

There was a definite relation between the portal of entry and the outcome of 

the disease. 

In presulfanilamide days the mortality rate from pulmonary infections, surgical 
infections, infections associated with nonbacterial diseases, gynecologic infections 
and osseous and articular infections with an identical strain varied from 100 per 
cent from pulmonary infections to 20 per cent from secondary erysipelas com- 
plicating an infection, with which the expectation of mortality was not increased. 

There was a different strain, infecting mostly children, in early spring or late 
fall, the infection beginning as a disease of the upper part of the respiratory tract 
without formation of pus, with local recovery, but uniformly producing osteo- 
myelitis of a long bone. There were few organisms in the blood culture, which 
cleared rapidly. Operative treatment was a great advantage. 

The technic of blood culture is as follows: Twenty-five cubic centimeters 
of blood is taken, 19 cc. seeded into fluid mediums and 4 to 6 cc. seeded into solid 
mediums. 

The number of original colonies per 5 cc. of blood may be taken as an index 
of the number of bacteria in the blood stream. (Five cubic centimeters is seeded 
into each medium.) 

According to my experience any organism found in the blood stream after 
surgical mastoiditis is interpreted as indicating involvement of the lateral sinus. 

If solid mediums alone were used, the positive cultures would drop 50 per cent; 
if only one fluid medium instead of three were used, they would drop two thirds. 

This applies only to Str. haemolyticus. With Streptococcus viridans one may 
observe a transitory and innocpous invasion. 
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Why does the streptococcus obtain dominance in the blood stream over other 
invaders of the middle ear? How does it penetrate the three lines of defense — 
mucosa, mastoid bone and vessels? 

The pathogenic group, classified as A by Mansfield on a basis of specific 
carbohydrates (B, C, D, E, F, and G are nonpathogenic for man) produces an 
enzyme-like substance, which is fibrolytic for human fibrin. Some types also can 
enhance the permeability of human tissues to toxins. The toxic factors precede 
the actual invaders, cause changes in the venous wall and produce a sterile thrombus 
preceding invasion by the bacteria themselves. The bacteria which can dissolve 
the thrombus and prevent organization will be able to invade the blood stream. 
Any secondary thrombus formation will then be associated with more severe 
phlebitis. I cannot conceive how ligation is of benefit. My idea is to limit the 
area of infection by promoting organization and allowing the fibrin to acquire 
immunity. 

Infection by the hematogenous route produces severe damage. The effects 
of local infections or reinfections are slighter. 

The Prevention of Deafness in Children. Dr. Samuel J. Crowe, Baltimore. 

When a child with no evident impairment of hearing for speech and no sub- 
jective aural symptoms is -found to have retracted tympanic membranes and an 
abnormal amount of lymphoid tissue around the pharyngeal orifice of the 
eustachian tubes, the audiometric test will invariably show loss of hearing for 
tones at the upper end of the scale. At first the mucosa of the middle ear is con- 
gested and the loss is only for tones far above the speech range. Later the mucosa 
becomes myxomatous and the child has difficulty in hearing speech. The retrac- 
tion, at first limited to the membrana flaccida, extends to the anterior quadrant and 
then to the entire tympanic membrane. This statement is based on a series of 
audiometric tests on children of from 7 to 12 years. Lymphoid tissue is more 
abundant before puberty. Removal of tonsils and adenoids does not remove 
lymphoid nodules in the wall of the eustachian tube and the pharynx and, in 
fact, may result in their secondary formation. They are best treated by radiation. 
The diagnosis can be made only by using the nasopharyngoscope. If the examination 
cannot be made with the area under local anesthesia, avertin with amylene hydrate 
should be used. Loss of hearing for high tones alone does not always indicate a 
lesion of the inner ear, nor does loss of perception by bone conduction for a 512 
double vibration fork. Retraction of Shrapnell’s membrane is a danger signal. 
Tonsils and adenoids are removed far too frequently in children. In order to safe- 
guard the hearing it is necessary to make examinations of the drum membrane, 
the pharyngeal end of the eustachian tube and the acuity of hearing for the higher 
frequencies once or twice a year till puberty. In addition to irradiation I advise 
using sulfanilamide during acute infection. 

DISCUSSION 

Dr. Burt R. Shurly, Detroit: In Detroit a test of school children showed 
deficient hearing in 4.8 per cent. In clinics many operations for adenoids are done 
by novices ; final inspection is not done, and poor results are overlooked. The 
La Force type of adenotome removes only the tissue in the midline. A resolution 
was recently introduced at a meeting of the American Medical Association asking 
the help of members in making a nationwide setup for the assistance of children with 
defective hearing, and the American Otological Society should encourage that. In 
Detroit there is a follow-up system, and neglected deficiencies arc referred back to 
the family doctor. 

In the hurried clinic the examination may be superficial and many things 
undiscovered. I believe that the key is early diagnosis in the school system and 
that problems of nutrition are important. I hope that research workers will 
explain why the lymphoid tissue develops as it does. 

Dr. Eugene R. Lewis, Los Angeles: The ideal is to prevent rather than 
cure, hut prevention has aspects of intangibility. It takes an unusual spirit to 
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cast his lot where the more he accomplishes the less it shows. What has been 
prevented is not susceptible of demonstration. 

No matter how much transitory impairment is caused by disease, the possibility 
of restoration of function must be kept to the fore. Recoverability must be 
supreme among clinical considerations, and conservation of normal equipment 
and function must be the goal. 

Dr. William Mithoefer, Cincinnati : There is no small area in the body as 
rich in veins and nerves as the lateral wall of the pharynx and the fossa of 
Rosenmiiller. The veins of the eustachian tube communicate with the naso- 
pharynx and the middle ear. Pressure in the nasopharynx causes congestion of 
the middle ear. Congestion of the membrana tympani often disappears after 
adenoidectomy or after application of cocaine and epinephrine. It is a circulatory 
disturbance, and therefore hearing for high tones was depreciated in Dr. Crowe’s 
tests. 

This is not only a local but a constitutional disturbance, and one should think 
of hypothyroidism as a frequent disease of childhood and also of hypoglycemia, 
vitamin deficiency and allergy. 

Dr. Rafael Lorente de No, New York: Can the treeatment be done by an 
otologist, or must it be done by a radiologist? 

Dr. E. E. Carmody, Denver: How about the use of radium salt? 

Dr. Horace Newhart, Minneapolis: Will Dr. Crowe please explain the 
limitations of the ordinary phonograph audiometer in disclosing deficiencies of hear- 
ing for higher frequencies? 

Dr. Samuel J. Crowe, Baltimore: The nasopharynx is irradiated with an 
applicator small enough to pass with ease along the floor of the nose. A radon- 
containing glass tube is enclosed in a brass tip, which acts as a screen. One end is 
closed; the inside bore is 1.5 mm.; the total length is about 1.5 cm.; the outside 
diameter is 2 mm., and the thickness of the wall is 0.5 mm. The applicator will hold 
50 mg. of radium sulfate or 1,000 millicuries of radon. A safe dose for lymphoid 
tissue in the nasopharynx of a child is 1.5 to 1.8 gram minutes on each side for the 
first treatment; a month later 2 to 2.5 gram minutes on each side may be given 
if necessary. The dose in gram minutes is calculated by multiplying the number 
of millicuries in the applicator by the number of minutes the applicator is in the 
nasopharynx. 1 Thus, if the applicator contains 600 millicuries, the minimum 
exposure is two and one-half minutes and the maximum four and one-fourth 
minutes on each side. 

One must test with an audiometer giving a pure tone up to 16000 double vibra- 
tions. When the speech range is involved the deafness is already advanced. No 
method of treatment avails if the child is 16 or 18 years of age. The solution of 
the problem in school children is to detect the loss of hearing long before it can be 
detected with the phonographic audiometer. 

Head Noises and Deafness: Peripheral and Central. Dr. Edmund P. 

Fowler, New York. 

I shall present a method for differentiating peripheral from central tinnitus 
and deafness and also a method for detecting and measuring certain effects of 
subaudible and audible tinnitus. 

Sustained tinnitus is variously described by different patients. Measurements 
of its loudness vary from a few decibels above threshold to 45 decibels or more. 
Tinnitus should be measured for its loudness, its masking by applied frequencies 
and its masking effect on applied frequencies. There are two kinds of tinnitus, 
vibratory and nonvibratory. Vibratory tinnitus is caused by actual vibrations 
reaching the end organs in the cochlea ; it is always peripheral ; it may occur in 
normal ears ; it is masked by extraneous sounds because it is set up by actual 

1. Ed. Note. — This gives the dose in millicurie minutes; 1 grain minute equals 
1,000 milligram minutes, which is equivalent to 1,000 millicurie minutes. 
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vibrations reaching the cochlea; when present it may lower the hearing by both 
air and bone as a masking noise does ; the effect on bone conduction is constant 
and important. Vibratory tinnitus is made up predominantly of lower frequencies. 

Nonvibratory tinnitus is caused by other factors, such as biochemical stimula- 
tion, and is wholly due to factors operating on the neural mechanism. They may 
be vasomotor. Chemical changes or variations in pressure along the course of 
the auditory nerve may change its firing rate. Clinically such changes may be 
evidenced by the Meniere symptom complex. It is independent of vibrations in 
the cochlea. It may be peripheral or central. Usually higher-pitched sounds 
predominate. Common excitements are disturbances of the gastrointestinal tract, 
of the ear itself, of the nose, of the throat or of the teeth. Smoking and tem- 
poromandibular dysfunction are causes. The latter is caused by activation of the 
nerve elements. (A slide was shown.) 

Tinnitus must be studied in relation to the following factors: The excitability 
level of the nervous system and psyche ; the type of the underlying factors ; the 
presence and amount of “recruitment of loudness” ; if it is vibratory, the pre- 
dominance of air or of bone conduction, and the summation and masking effect 
from and on it of a different frequency band coincidentally present. Central 
tinnitus is masked with difficulty because the projected pattern differs from a 
peripheral stimulation. Moreover, masking sounds do not get through; they are 
stopped by the central lesion. Severe obstructive deafness will prevent extra- 
neous sounds from masking tinnitus by air conduction. 

These studies have an important bearing on the etiology, prevention and treat- 
ment of the disorders causing deafness. 

DISCUSSION 

Dr. Rafael Lorente de No, New York: In 1931 Professor Alien made the 
observation that the cut end of a nerve is the source of a continuous stream of 
impulses similar to physiologic stimulation. This traumatic discharge explains 
such symptoms as pain. A few years later Dr. Gasser found that the discharge 
could be controlled by chemical means (calcium) and also by changes of potential, 
which may be recorded. (A slide was presented showing that a change of pn 
changes the number of nerve impulses.) If ionization of calcium is present, the 
discharge is increased enormously by adding citrate solution. The nerve is now 
cut down to one fiber. (A slide was presented.) A rhythmic series of impulses 
at a high rate, continuing for hours is shown. The citrate is washed off, and 
the nerve ceases firing except once for each- stimulus, which is normal. If the 
calcium is removed, the nerve ceases firing, but the ganglion is fired spontaneously. 
If the calcium is restored, the initial state is restored. If there is a disturbance 
of the acoustic nerve, the impulse produced by the cochlea is followed by another 
force, which will be heard as a noise. If the disturbance increases, the nerve will 
produce impulses in succession, and that will be tinnitus. If the tones are due 
to the nerve acting spontaneously, they can be modified by impulses from the 
periphery. If the tinnitus is due, e. g., to chemical irritation it will not be 
affected by a tone delivered to the ear. The laboratory experiment is a nice 
model of tinnitus. 

R. L. Wegel, Ph.D., New York: It appears that for the first time otologists 
have a quantitative objective measurement of tinnitus. Dr. Fowler has refrained 
from detailed generalization on account of paucity of data. A provisional sub- 
division of the cases of his second class of tinnitus would be desirable. The 
suggested groups are, first, cases in which the tinnitus or its cause obliterates 
the character of the perceived sound and, second, those in which the interference 
is no more than an equal amount of noise to a normal ear, that is, cases, respec- 
tively, in which each of these conditions predominates over the other. ’ In the 
first group distortion occurs only at the lower intensities, between threshold and 
•10 decibels above it. Distortion is limited to a narrow band, one octave in the 
cases so far reported. The range is different in different ears (only 2 cases 
available). As the intensity of the test tone is increased, the point at which the 
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noise is replaced by a sensation of a pure tone is much sharper than at the 
threshold. Cases of acute tinnitus seem to fall most characteristically into this 
group. The outstanding contribution in Dr. Fowler’s paper is the outline of a 
quantitative objective technic of measurement of tinnitus. 

Dr. Max A. Goldstein, St. Louis: In a case of otosclerosis in which the 
tone frequency of the tinnitus has been definitely obtained, why after further loss 
of hearing has occurred is there a complete cessation of tinnitus? 

Dr. Edmund P. Fowler, New York: Tinnitus always covers a band of 
frequencies, and many things can change its character. Sometimes simply taking 
the patient into the test room does it. I had tinnitus from the explosion of a 
gun some years ago; in a half-hour it disappeared, but after a few years it 
reappeared with variations. I thought probably it was caused by sclerotic arteries 
or something else irritating the neural mechanism. I went into the sound-proof 
room, and it disappeared. It came back later in the day, and I have been able 
to measure it and its masking. This has happened to several patients. It takes 
little sometimes to change or stop tinnitus. I now wish to show a roentgeno- 
graphic motion picture of a jaw joint in passive and active motion. The jaw 
swings on a broad fulcrum. The head has a back and forth sliding movement; 
it is pushed down only when it rides up onto the tubercle in marked extension. 
The angle and ramus swing in an arc like the movable jaw of a biting instrument 
and give the illusion that the condyle is moving vertically. It rotates clockwise 
and counterclockwise about a vertical axis in grinding motions. On the side 
with loss of molars and one bicuspid there was local discomfort and loss of 
hearing in the tonal areas of tinnitus that was present. The patient avoided 
discomfort by biting on the other side and not clamping down hard on the stem 
of his pipe. 

The Progress of Deafness in Clinical Otosclerosis. C. C. Bunch, Ph.D., 
St. Louis. 

(Sixteen slides were shown illustrating hearing tests of a series of patients 
with a diagnosis of otosclerosis lasting over six years.) 

The diagnoses in this series were made by trained otologists on the basis of 
findings with tuning forks, supplemented by audiometric tests which I performed. 
In no case was the diagnosis based on the audiometric test alone. The progress 
of the disease varies. It may be rapid, slow, * intermittent or stationary or even 
improve over a long period. The best method of obtaining commensurate values 
is by the audiometer. The results of hearing tests following operation for oto- 
sclerosis recorded only for whisper and voice, unless the distances are great, are 
not reliable. Sleep, nervousness, fatigue and psychic factors, all play a part. If 
the patient “wills” to hear, the distance becomes greater. If he is tired, the 
effort becomes too great, and he quits trying to hear. 

Some of the graphs show improvement for some frequencies, loss for others 
and repeated crisscrossing of the results of various tests at different times. In 
this study changes greater than plus or minus S to 7.5 decibels are considered 
greater than may be explained by the factor of attention, and a 10 decibel error 
is allowed for the observational factor. A nurse, told to study lip reading, has 
improved and continues her duties, and her loss of hearing is not noticed by 
outsiders. Six women who bore children show no loss. Two who underwent 
major operations show improvement. 

Six years is too small a part of a lifetime to enable one to draw conclusions. 
It seems certain that time alone is not the factor determining the progress of 
the disease. With those in whom deafness increased no obvious factor in health 
or in the tests gave clues on which predictions could be based. Changes in 
either direction were often unilateral. The patients’ own statements as to gain 
or loss were often not substantiated by the tests. 
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DISCUSSION 

Dr. Edmund P. Fowler, New York: I agree with Dr. Bunch. I have 
observed many patients over fourteen or fifteen years, with a condition diagnosed as 
otosclerosis, in whom there has apparently been no more change than in the average 
person not having this disease. Hearing fluctuates up and down but varies little 
from year to year. When obstructive deafness affects sounds of 40 or 50 decibels 
advancing nerve deafness may develop with it. There are many interrelating 
factors to consider, but one should not harbor a defeatist attitude toward one’s 
patients. In many instances the otologist who foretells progressive and severe 
deafness is wrong. 

The Use and Effectiveness of Hearing Aids. Dr. Gordon Berry, Wor- 
cester, Mass. 

I shall take up the subject from the standpoints of the physicist, the otol- 
ogists and the patient. (In the two latter capacities Dr. Berry is personally 
qualified and in the first more so than many otologists. A. L.) There is con- 
siderable variation of intensity between different parts of speech and between 
accented and unaccented syllables. The masking effect of extraneous noises must 
also be considered. The more severe the deafness the narrower the band between 
the threshold of hearing and painful noise. Normal speech ranges between 90 
and 8000 cycles, but the most important frequencies are between 500 and 2000 
cycles. The telephone is limited to 300 to 2500 cycles. Two types of portable 
hearing aid are now available. The carbon granule type has the advantage of 
lightness and smaller cost of upkeep; it has been longer in the market and is 
better standardized. It is usually adequate for a 20 to 60 decibel loss of hearing. 
But its magnification is limited to the frequencies between 300 and 3000 cycles, 
with a sudden peak at which noises are too loud when others are not loud 
enough; also it overemphasizes background noises. The vacuum tube type per- 
mits more even magnification for all speech frequencies, with less distortion, is 
more powerful and permits more selective amplification for different types of 
deafness. Generally it is more suitable for patients with more than a 50 decibel 
loss of hearing and for those with inner ear deafness. The bone conduction type 
may be preferred for conduction deafness ; the air conduction, for nerve deafness. 
The bone conduction instrument requires more amplification but is less likely to 
cause pain when high intensities are used — for some find it necessary in order to 
hear the faint consonants to set the rheostat so high that loud sounds are almost 
painful. The ear piece is usually preferred by men and by those who use a box 
instrument. It can be slipped in and out more easily, while the spring headband 
is more easily concealed by women. It is best to have the fitted earpiece, when 
this is used, of hard material, both for hearing and for comfort. Wet batteries 
which can be recharged may be used when it is desired to maintain a high 
voltage but are larger and of greater initial cost. Stationary sets can be made 
to plug in on street current. A high grade battery concern should make 
batteries to fit all types of connection and overcome the individual monopoly 
each company tries to institute by unique connections. More than one company 
is offering to deal directly with the physician, and another offers considerable 
reduction if the profit to the middle man can be so saved. According to my own 

experience there is a process of adjustment in the use of a hearing aid the sounds 

at first seem strange; so a conscientious trial is necessary. 

Most patients need an aid long before they will accept one. The otologist 
should not make an issue of it but should have the patient try one “for occasional 
use.” A trial before purchase helps. At this stage it is the speaker’s “poor 
diction” or the “poor acoustics of the hall,” not the patient’s deafness that is at 
fault. A visit to the League for the Hard of Hearing to see members’ using aids 
without embarrassment helps. Increasing deafness makes the patient’s earning ability 
precarious. I believe that wearing a hearing aid is not a barrier to business contacts 
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On the contrary, mishearing and an erroneous reply create the idea of stupidity or 
deafness and strain the relation. The ear phone makes him more efficient and honest 
with his environment. When the deafness is so severe that an electric aid is 
inadequate the hearing tube should be used, and the patient is fortunate indeed 
who has learned lip reading early, before this severe stage has been reached. 

A hearing aid does no harm. On the contrary the effort to use it keeps the 
acoustic function keener, but one must avoid amplification to the point of painful 
sensation. Before the final purchase the hearing with the aid should be checked 
by the otologist, and it should have been tried out first in the patient’s normal 
environment. After considering the audiometer test, the graduated vocal test 
under calibrated control and tests under a normal environment, I prefer for 
practical purposes sentence tests with the spoken voice under a normal environ- 
ment. The hearing aid should increase the distance at which sounds can be 
heard about five times at least. 

In conclusion I wish to stress the acoustic gain and personal comfort that 
accrue from a properly fitted hearing aid, and I believe that the otologist is in 
a strategic position to guide the patient and relieve him of worry. The making 
of hearing aids is becoming an exact science, and I bespeak the support and 
encouragement of the members of the American Otological Society. 

DISCUSSION 

Harvey Fletcher, Ph.D., New York: I believe the carbon set can be made 
to do as well as the vacuum tube set. It all depends on the kind of carbon 
microphone and the kind of vacuum tube set in question. My guess is that the 
future will see more carbon sets, because they are capable of functional improve- 
ment and of being made smaller and more convenient. 

Bone conduction receivers are less efficient than air conduction receivers by 
about 40 decibels, so the patient must have that much better hearing by bone to 
get the same result with the same power. If the loss of hearing is 80 decibels, 
there is probably nerve deafness, and it is unlikely that the bone conduction will 
be 40 decibles greater than that by air. The sentence test is the most practical. 
Twenty sentences are sufficient. 

Dr. Horace Newhart, Minneapolis : It has become an important function 
of the otologist to help his aurally handicapped patients. The number of persons 
who can be helped has been increased. The otologist who recommends a given 
device without investigation risks discrediting himself and the manufacturer. He 
should recommend the type best suited to the patient, charge a reasonable fee and 
never accept a commission or bonus in violation of medical ethics. The patient 
should be allowed a period of trial on the basis of a reasonable rental. This 
procedure is not favorably regarded by the average salesman, but he should see 
the wisdom of permitting this privilege. The otologist should cooperate under- 
standingly with the ethical vendor of “accepted” hearing aids. The patient should 
understand that the hearing aid is not a complete solution of his problem and 
that effort should be made to conserve his residual hearing by contact with his 
physician. Patients should also be warned against exploitation by unscrupulous 
dealers. The possibility of litigation on account of real or alleged unskilful 
attempts to obtain a cast for the earpiece should be remembered. 

Dr. Kenneth M. Day, Pittsburgh : During the past five years I have 
experienced an increased loss of hearing for high tones, due, I believe, to overuse 
of my hearing aid. I have only a narrow margin between the threshold and a 
sensation of pain. This probably occurs only in cases of fixation of the stapes, 
as there is no buffer against loud jarring noises. I wear a receiver in each ear 
and with less amplification get an increased intelligibility of 30 per cent. I can 
better differentiate conflicting sounds, but with both ears plugged I had to reedu- 
cate my voice. I hear better by air conduction because of loss of bone conduc- 
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tion for the higher tones. Distortion of his own voice, by plugging the ear, 
leads a patient to believe mistalcingly that he hears better by bone, besides being 
more conspicuous. 

Dr. Edmund P. Fowler, New York: Did the hearers notice how clear were 
the voices of Dr. Berry and Dr. Day? The hearing aid is a great help to the 
hard of hearing in modulation of the voice. 

The Use of the Monochord in Routine Tests of Hearing. Dr. Frederick 

T. Hill, Waterville, Me. 

Bunch says of all the devices available for determining the upper tone limit 
he considers the monochord the most satisfactory for both air and bone conduc- 
tion. It has the same amplitude for both air and bone. The tuning fork stem 
used for bone conduction has only one-hundredth the amplitude of the prongs. 
The audiometer does not have its intensity for high tones, and those ordinarily 
used do not extend above 8192 double vibrations. The monochord is normally 
heard by bone 2000 double vibrations above the level at which it is heard by 
air conduction. With advancing age there is a loss for high tones of 1000 to 
2000 double vibrations per decade above the third, at which time the normal 
range is 20,000 (approximately) ; toxemias and otitis media may cause loss for 
high tones. That this is not merely mechanical is shown by the fact that the 
loss by bone is in the same ratio. There are no differences after removal of 
impacted cerumen or paracentesis ; consequently I believe that lesions of the 
middle ear may also cause degenerative processes in the internal ear, which are 
made manifest by the monochord. Crowe has shown that loss of hearing for 
high tones is an early symptom of a pathologic condition of the eustachian tube 
and occurs with loss of ossicular mobility. It may also be a symptom of acoustic 
tumor or Meniere’s disease. Loss of hearing for high tones by bone conduction 
is more indicative of nerve deafness than loss of hearing by air. The ear not 
being tested must be carefully masked. With chronic suppurative otitis media 
one usually finds loss along the entire range by the audiometer. This may be 
of good prognostic value if the hearing for high tones is preserved by bone 
conduction. 

discussion 

Dr. D. Harold Walker, Boston: Any help in measuring the hearing by 
bone conduction is valuable in obtaining information regarding the condition of 
the internal ear. The monochord may prove of great value in determining the 
advisability of fenestration of the semicircular canal if that operation becomes 
established. 

C. C. Bunch, Ph.D., St. Louis: The tone of the monochord is intense and 
difficult to control for measurement. This handicap must be overcome if one is 
to use the monochord effectively. The audiometer, the tone of which is mea- 
surable, does not give sufficient intensity in the high frequencies. In the sound- 
proof room the fan may be turned on without any masking of the monochord. 
When the patient cannot distinguish between the “squeak” and the rubbing one 
knows one is reaching the high tone limit. With the Galton whistle the hiss is 
confused with the whistle. With the Koenig rod the thud of the hammer may 
be difficult for the clinic patient to distinguish from the ring. Two Barany noise 
apparatus often fail to mask the squeak of the monochord; nevertheless it is the 
most valuable of the three instruments. 

Dr. Werner Mueller, Boston: The monochord is musically important as a 
way station between the bowstring and the grand piano. Scientifically it has no 
peer as a producer of accurately measurable tones. As an audiometric instru- 
ment it has not had the place it deserves. It is simple in construction and 
manipulation. The length of the vibrating portion of the steel wire is set bv a 
sliding metal block, and the pitch read off by the numbers engraved on the side 
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of the ruler. It lacks the adventitious noises of the Galton whistle or the Konig 
rods. It can be used in testing for bone conduction. If kept free from rust it 
retains its tone almost indefinitely. If the string breaks it is easily replaced. 
The size of the string and its tension make little difference. The pitch is deter- 
mined by the speed with which sound will travel in steel. The original mono- 
chord had a range of from 6000 double vibrations up. The Schaefer modification, 
by using either a bow or a hammer for transverse vibrations brings this as low 
as 435 double vibrations. (It goes even lower. A. L.) 

Dr. Frederick T. Hill, Waterville, Me. : The patient I mentioned was deaf 
for high tones in one ear; so masking was not an important factor. 

The Endaural Route. Dr. D. E. Staunton Wishart, Toronto, Canada. 

A triangle of skin is removed from the posterior, external and superior por- 
tion of the canal, which is not cartilaginous, the aperture enlarged by a vertical 
incision in the incisura auris anterior and the periosteum pushed back, and then, 
by using two hand retractors and pulling on one and relaxing the other according 
to the part desired uncovered, the entire field can be exposed. Unusual illumination 
is necessary. Difficulty may be encountered in exposing the retrosinal cells and 
those of the tip if they are far back. Particularly difficult is this approach if 
the soft tissues are swollen or scarred. Hemorrhage is another handicap. The 
assistant who holds the retractors must be skilful and have endurance. The 
immediate dressing is simple, only pockets, if any, requiring packing for drainage. 
The after-care makes great demands on the operating surgeon, as the meatal 
region is sensitive and the dressings cannot be properly done by a nurse or intern. 
When excessive granulations occur, the healing is especially tedious. The period 
of hospitalization averaged considerably more than in cases of postauricular 
incision. The comments of patiepts, 2 of whom had also had operation by the 
postaural route, were generally favorable to the intra-aural approach. The 
vertical incision, if continued into the temporalis muscle, may introduce infection. 
It must be packed open. (In 1 case in which it was sutured abscess developed.) 
Occasionally scarring occurs, and, if so, it is conspicuous as compared with a scar 
hidden by the auricle. The operation should not be undertaken by a surgeon not 
specially trained for it and even in expert hands requires more time. This 
approach gives better visualization of the middle ear and is therefore to be pre- 
ferred for the fenestration operation. However, I prefer the postaural incision 
for simple mastoidectomy, which does not require visualization of the middle ear, 
and for most radical mastoidectomies, which require removal of much diseased 
tissue. The skin flap of the endaural method can be so manipulated as to make 
a satisfactory graft for the facial ridge and mastoid bowl in the radical operation. 

Whiting’s rules for the modern mastoidectomy call for "complete eradication of 
all diseased bone, in the shortest time commensurate with thoroughness, by methods 
designed to reduce to a minimum dangers incident to the operation and calculated 
as well to induce speedy and permanent healing.” I conclude that the endaural 
route is not the method of choice for simple or radical mastoidectomy. 

DISCUSSION 

Dr. James A. Babbitt, Philadelphia: I am in agreement with the statement 
of the necessity for great care in incision, the advisability of postauricular incision 
in operation for acute mastoiditis, the requirement of the personal attention of the 
operating surgeon to postoperative dressings and the advisability of having any 
secondary mastoiditis which may arise operated for by one who understands the 
endaural route. I have not observed that there is danger of introducing infection into 
the temporal fascia, that the procedure takes longer than operation by the post- 
auricular route or that it has produced secondary perichondritis. If the periosteum 
is well lowered there is good exposure of the tip and the postsinal regions. Granula- 
tions may be due to careless injury to the posterior wall. They are disturbing and 
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long lasting, and their treatment, rather than the difficulties in procedure, should 
be emphasized. Besides excluding this approach for simple mastoidectomy, I 
should favor its use in radical operation in cases in which precise work is required 
in the middle ear and in fistulization. 

Dr. D. E. Staunton Wishart, Toronto, Canada: I had only 1 case of 
infection in the temporal region; still, with all respect to Dr. Babbitt, I think I was 
fortunate. His criticism that I have not sufficiently emphasized the treatment of 
granulation is correct. It is of great practical importance. 

Radical Mastoidectomy; Use of the Tensor Tympani Muscle in Closing 

the Eustachian Tube. Henry M. Goodyear, Cincinnati. 

In every simple mastoidectomy drainage from the antrupi through the 
posterior wound should be maintained until the middle ear is healed. Cholesteatoma 
with a small perforation in the attic in children should be treated with a modified 
radical operation. Even with a dry ear in such a case intracranial complications 
may suddenly develop. When the attic is involved I remove the external wall 
of the attic with a Richards curet until the epitympanic recess is fully exposed and 
communicates with the antrum. The malleus is visible but is not amputated. The 
outer matrix of the cholesteatoma and the ear drum are disturbed as little as 
possible. For a high posterior perforation the dissection is carried forward only 
to include the perforation. The incus is removed if necessary. A circular skin 
flap according to the technic of Whiting is used and the cavity packed with 
iodoform. For the complete radical operation I prefer a burr and a round curet 
to avoid possible petechial hemorrhages into the labyrinth. The table is tilted 25 
degrees for convenience, and the anterior and inferior walls of the canal are 
curetted to widen the tympanic cavity and give better access to the mouth of the 
eustachian tube. The tensor tympani muscle is identified by its ligament; the 
processus cochleariformis is broken down and the muscle tucked into the mouth 
of the tube as a transplant. The muscle is usually more than large enough. I 
have used this method for eighteen years. The methods of others may be cited,, 
but I believe that mine succeeds best, as the muscle is left attached to its blood 
supply as a live graft. 

DISCUSSION 

Dr. Leroy A. Schall, Boston: Dr. Goodyear’s statement that the appearance 
of the tympanum and not the appearance of the posterior wound should be the 
guide to the progress of the healing should be drilled into every house officer. 
There is no mention of the diagnosis of cholesteatoma by roentgen rays. By the 
usual plates cholesteatoma can be diagnosed in 45 per cent of cases ; with the 
base plate, in an additional 25 or 30 per cent. In 25 per cent of cases it cannot 
be demonstrated, as there is as yet no erosion of bone. I believe the endaural 
route will become more popular with better selection of cases. The use of the 
tensor tympani muscle to close the tube is logical and should be practical. It was 
formerly thought that many failures to obtain a dry ear were due to a patent tube, 
but many patients with a dry ear have an open tube. The better selection of cases 
for tympanal mastoidectomy has been responsible for this. The recurring infection 
of the tympanic cavity due to a pathologic condition in the nasopharynx is not 
treated by this type of operation. 


Sulfanilamide and Roentgen Ray Therapy for Acute Otitis Media and 
, Mastoiditis. Dr. Fletcher D. Woodward, Charlottesville, Va. 

A statistical survey is made for eight years before the use of sulfanilamide 
and for two years thereafter. The dose was grain (0.03 Gm.) per pound (0.5 
Kg.) of body weight per twenty-four hours. Occasionally the drug was used 
parenterally. There have been some untoward reactions but no serious com- 
plications. Sulfapvridine (2-[paraaminobenzenesulfonamido]-pvridine) was used 

in few instances. My associates and I feel that surgical indications should not be 
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influenced by the administration of this drug. There have been some dramatic 
cures of streptococcic and pneumococcic infections, and there should be no hesita- 
tion in rendering to Domagk full credit for his original work. Our good results 
were with certain types of Streptococcus and Pneumococcus, which fortunately 
are responsible for the majority of aural infections. Staphylococcus, Streptococcus 
viridans, Bacillus proteus, Bacillus hofmanni, Bacillus influenzae, Bacillus tuber- 
culosis and diphtheroids were not influenced. The ratio of mastoidectomy to otitis 
media was reduced, as were complications except meningitis, of which there were 
8 instances with 6 deaths. In all these the condition either was present on admis- 
sion, was due to organisms not influenced by sulfanilamide, occurred in patients in 
poor general condition or was of an unusually fulminating type. One recovery was 
from infection with Pneumococcus type III and 1 from petrositis, epidural abscess 
and sinus thrombosis due to Streptococcus haemolyticus. 

In 34 cases acute otitis media was treated rocntgenologically. We did not feel 
that such treatment was of any value for this condition. It was of benefit for 
reduction of lymphoid tissue in the nasopharynx and about the orifice of the 
eustachian tube, for the control of granulation tissue after radical mastoidectomy 
and for control of polyps and granulation tissue in chronic purulent otitis media. 

DISCUSSION 

Dr. John R. Page, New York: It is difficult as yet to evaluate the results of 
the use of sulfanilamide from the records of the Manhattan Eye and Ear Hospital. 
In 1934, without sulfanilamide, 938 ears were submitted to myringotomy and 369 
to mastoidectomy; i. e., 39 per cent required operation. In 1937, with the use 
of sulfanilamide, there were 1,029 ears submitted to myringotomy and 389 to simple 
mastoidectomy, or 38 per cent operated on. These results are not far apart. The 
mastoidectomy record is so high for both years that I think the attacks must have 
been unusually severe, for in my own service among 836 myringotomies in another 
year without sulfanilamide there were 43 mastoidectomies with 1 .death, 5.1 per 
cent. This is as good a record as that of Horan and French, cited by Dr. Wood- 
ward. For meningitis cures have been effected that would not have been obtained 
without it. Sulfanilamide has confused otologists’ interpretation of mild involvement 
of the mastoid, as it has roentgenologists’. Apparently the drug is not as efficacious 
in the bone as elsewhere, and one must be careful not to be deceived. It happens 
more frequently now that the tympanum apparently clears up and the infection 
in the mastoid continues to smolder. The drug is tricky, and I do not use it for 
ambulatory patients. I wish to report on a patient who had mastoidectomy in 
childhood but experienced continued discharge. He was treated by roentgen rays 
thirty years after, but he had daily rise of temperature, headache, loss of weight, 
odorless discharge and no evidence of cholesteatoma. On reoperation a completely 
reformed cortex was encountered; the antrum was dry and lined with atrophic 
membrane ; the attic was open and free ; the cancellous portion was bloodless ; one 
softened area extended deep into the petrous bone. In the lower part of the 
mastoid several large cells were filled with pus, and the contiguous sinal wall 
looked infected. Apparently absorption was from there. Prompt recovery 
occurred. The events in this case seem to show that roentgen rays had an effect 
on granulation and on the mucoperiosteum of the mastoid cells but did not stop 
the infection in the lower part of the mastoid. They probably promote drainage 
by this selective action on granulations and swollen mucosa, but are contraindicated 
for advanced involvement of the mastoid. Until the roentgen therapeutists learn 
more about clinical otology and the otologists more about roentgen therapy, I shall 
continue to take my chance with a good clinical otologist. 

Studies of the Waltzing Guinea Pig. Dr. Moses H. Lurie, Boston. 

The waltzing guinea pig tends to run in circles either to the, right or to the 
left. It has a fine tremor of the head and is deaf. These characteristics are 
inherited and follow the mendelian law for a recessive characteristic. The righting 
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reflexes are normal. The eyes do not respond to vestibular stimulation. The 
eyeball is normal histologically. The vestibular portion of the labyrinth is 
histologically normal. The saccule does not degenerate with the cochlea. No evi- 
dence was obtained that the saccule had anything to do with the reception of sound. 
These observations indicate that the lesion is a central nervous one, and it is 
believed to be in the region of the red nucleus. The principal abnormal histologic 
observation is progressive degeneration of the organ of Corti, beginning at the first 
and second turns and progressing toward the helicotrema. Studies of intrauterine 
and newborn animals showed that the lesions were not due to congenital lack of 
development but were degenerative. The changes were less marked in the cochlear 
nerve and the spiral ganglion. Experimental cutting has shown that the cochlear 
nerve can degenerate without degeneration of the organ of Corti. The animal 
develops a normal end organ which later degenerates. This is attributed to a 
hereditary factor, and perhaps human deafness can also be due to a hereditary 
degenerative factor not necessarily otosclerosis. 

Experimentally Induced Circling (Waltzing) in the Guinea Pig. Dr. 

Moses H. Lurie, Boston, and Dr. E. W. Dempsey, Boston. 

Cutting the eighth nerve or destruction of one labyrinth in the guinea pig did 
not produce the characteristic phenomena of waltzing. 

The animals did not show nystagmus on circling or movement of the head. 

Enucleation of the eyeballs of the waltzing guinea pigs did not stop the waltzing. 
The eyes were histologically normal. 

Righting reflexes were normal. 

The vestibular labyrinth was histologically normal. 

The vestibular nerve and its medullar endings were normal. In experimental 
operations it was found that to produce circling the lesion must be placed just 
caudal to the mamillary bodies. The operative mortality was exceedingly high, 
hemorrhage being the chief cause. All the animals that recover after anesthesia 
move in circles. If the lesion is in the left side of the brain, circling is to the 
right (clockwise). The animals can go in a straight line. After some days there 
is beginning compensation. Two animals that survived now show dilatation of 
the left pupil, fixation of the left eyeball, a tendency to turn to the right and 
tilting of the head to the right. The third survivor showed only the circling. We 
believe that the cause of the circling is a break in the reflex between the vestibular 
apparatus, the nucleus of the third nerve and the postural centers. A lesion in 
the region of the interpeduncular nuclei may cause symptoms similar to those 
seen in the waltzing guinea pig. 

DISCUSSION 

Stacy R. Guild, Ph.D., Baltimore: I object to the term “waltzing.” The 
behavior is similar to that of other animals and birds which can walk straight and 
eat normally at times and at other times undergo forced movements. I do not 
question that the lesion in the experiments is in the interpeduncular nucleus, but 
it involves other structures. Can it be that the neck reflexes are the cause? One 
can fasten a pigeon’s head back and get peculiar forced movements. I agree that 
there is cochlear degeneration rather than malformation, but there is concomitant 
degeneration in the cells of the external sulcus in areas in which the end organ is 
atrophied. In man this seems to precede degeneration in the organ of Corti. 
Dr. Crowe, Dr. Polvogt and T described this in the “Pathology of High Tone 
Deafness.” I do not know the relation. I doubt if this investigation gives any 
clues as to Meniere’s symptom complex. I do not think Dr. Lurie meant to 
imply that every one believes that the only form of hereditary deafness is oto- 
sclerosis. There is a rich literature describing other forms of hereditary deafness. 

Dr. William J. McNally, Montreal, Canada: Dr. Lurie mentioned shaker 
guinea pigs. It is possible to produce shaker frogs by removing the semicircular 
canals and leaving the utricles intact. The animals are greatlv disturbed and their 
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heads keep bobbing up and down uncontrollably. One of the difficulties in inter- 
preting labyrinthine reactions is that the distribution within the brain stem of the 
nerves from thfc different end organs is not known. It is possible that Dr. Lurie’s 
animals have a lesion of the brain stem, possibly involving canals with intact 
utricles, and it may be that if he and Dr. Dempsey can localize that lesion they 
will be among the first to tell something about the distribution in the brain stem 
of the nerves from the end organs of the canals, on the one hand, and the vestibule, 
on the other. 

Dr. Moses H. Lurie, Boston: I am sorry Dr. Lorente de No could not be 
present. “Waltzing” is the term used in genetics to describe this animal. It acts like 
the so-called waltzing mice. The question of neck reflexes is interesting, because 
Professor Ibsen has written me that he has found a shaker guinea pig. The head 
of a shaker mouse goes up and down when he is excited, and there is a tendency to 
fall backward. Dr. Dempsey has removed structures anterior to the lesion; he 
has removed the whole of the mamillary bodies, and it is only when the lesion is 
caudal to the mamillary bodies and in the interpeduncular nucleus that the circling 
syndrome occurs. In animals which survived removal of half the midbrain there 
was no circling. I think it is important to get rid of the misconception held by 
some that any progressive deafness with a hereditary history is otosclerosis, 
especially in children, who may be totally deaf in one ear when one cannot find a 
reason for it. I wish to thank Dr. Guild for raising important points on inter- 
pretation of facts, for, after all, he did not read the paper. One of the great 
difficulties in working with animals with inherited tendencies is that one observes 
no gross lesions. In the brains of waltzing guinea pigs, using different types of 
nerve stains, Dr. Dempsey and I were unable to distinguish the regions of the 
vestibular nuclei from those of normal animals. 

Skull Fractures Involving the Ear. Dr. W. E. Grove, Milwaukee. 

Two hundred and eleven cases of fracture of the skull among 1,187 cases of 
injury to the head were studied in detail after hospitalization. Also a group of 
152 cases of injury to the head including 17 cases of fracture of the skull were 
studied within twenty-four hours of admission to the hospital. Of the latter 
group damage to the ear appeared in 49. 

In the group of 211 there were 146 cases of longitudinal and 16 of transverse 
fracture of the temporal bone and 49 of fracture of the vault or miscellaneous 
fractures. Briefly, longitudinal fracture is a lesion of the middle fossa through the 
tegmina antri and tympani and the middle ear and sometimes through the canal. It 
is frequently associated with bleeding from the ear, and if the dura is torn, with 
leakage of cerebrospinal fluid. Bleeding has been known to occur late, even 
four weeks after injury. Transverse fracture is a lesion of the posterior fossa, 
crossing the pyramid and involving the labyrinthine capsule and its contents and 
often the facial nerve. There is loss of function and spontaneous nystagmus. It 
may be combined with longitudinal fracture, and then bleeding from the ear 
occurs. Fractures may be microscopic and not demonstrable except by histologic 
methods. It is possible to have a transverse fracture without total destruction 
of function. It is possible also to have injury to the head with destruction of 
the function of the inner ear without fracture. Because much of the labyrinthine 
capsule is formed of enchondral bone, healing largely takes place by fibrous union 
instead of bony, and there is always danger of late meningitis, even yeaqs later, 
if otitis media occurs in a case in which there is also a communication with the 
middle ear. In addition to the symptoms mentioned, hemotympanum, hydrotym- 
panum, eechymosis in the area of the mastoid several days after injury and radio- 
logic evidence of fracture may be found. For visualization of transverse fracture 
the Stenvers position is best, and the roentgenogram need not be taken early. 
For longitudinal fracture the picture should be made as soon after injury as 
possible. Even with several exposures many such fractures will be missed. 
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Paralysis of the facial nerve occurred with 31 per cent of transverse and 18 per 
cent of longitudinal fractures. It was permanent with 1 transverse and 5 longi- 
tudinal fractures. In the remainder it improved or cleared up entirely. Imme- 
diate paralysis is due to a lesion of the nerve. Late paralysis is due to 
hemorrhage into the canal and secondary neuritis. Cure is the rule but may 
take several months. 

Cochlear function cannot be determined immediately because of cloudiness of 
the sensorium. Later, as many such cases are medicolegal, one must be on guard 
for malingering and bear in mind that one does not have knowledge of the 
previous state of the hearing. With longitudinal fracture the damage was greater 
in general in older people. Some showed no loss of hearing, but many showed 
a perceptive type of deafness and in many cases equal loss in both ears. This 
indicates that commotio labyrinthi exists, if one understands by this hemorrhage 
into the inner ear. In all my 16 cases of transverse fracture there was total loss 
of hearing on the affected side. On the contralateral side 3 patients had normal 
hearing, and 3 had slight and 7 moderate to subtotal loss. Fractures which do 
not directly involve the temporal bone may affect the hearing, and this occurs 
almost in direct relation to the age of the patient. With longitudinal fracture 
there is usually a combined type instead of a pure conduction type of deafness. In 
approximately 75 per cent of all cases of fracture of the skull vertigo was com- 
plained of, and the irritation was diagnosed as central in origin. 

The mortality from basal fractures of the skull averages 55 per cent. Eighty- 
five per cent of the deaths occur in the first forty-eight hours. About 15 per 
cent occur later, usually of meningitis, and this may occur after apparent con- 
valescence; death even sixteen years after a transverse fracture is reported. Nine 
of my patients who discharged cerebrospinal fluid recovered, which controverts 
the black outlook given this symptom by Davis. As to management of the con- 
dition in the ear, I recommend noninterference, the ear being protected with sterile 
cotton or gauze. If suppuration is present or supervenes with longitudinal fracture 
the usual surgical indications for mastoidectomy are awaited. With transverse 
fracture suppuration calls for immediate intervention with exposure of the dura 
and with drainage of the labyrinth if there is any evidence of meningitis. 

DISCUSSION 

Dr. Alfred Lewy, Chicago: The subject of Dr. Grove’s monograph is 
important from the standpoint both of the immediate management of the condi- 
tion and of the medicolegal aspect of the sequelae. The subject is inadequately 
handled in the literature. In particular, discussion of the precise indications for 
and technic of surgical intervention is lacking or is controversial. The frequency 
of otologic complications with fracture of the skull shows the importance of 
otologic consultation in cases of severe injury to the head. 

I suggest a clinical classification of such injuries, as follows: 

1. Injuries to the head involving the middle and the external ear. 

2. Injuries to the head involving the internal ear and the vestibular system, 
(a) with escape of cerebrospinal fluid, ( b ) without escape of cerebrospinal fluid, 
(c) with otitis media present at time of injury and (rf) with otitis media devel- 
oping after injury. 

Patients with injuries involving only the middle or the external ear are operated 
on only for uncontrollable hemorrhage (which is rare) or for otitis media on 
the usual indications for mastoidectomy. Those with injuries involving the inter- 
nal ear are operated on immediately after shock is overcome if purulent otitis 
media is present or on its advent. If there has been escape of cerebrospinal fluid 
the tear in the dura should be uncovered and a Neumann labyrinthectomy per- 
formed. If meningitis is present the internal auditory meatus should be included 
the cisterna pontis lateralis thus being drained. If no escape of cerebrospinal 
fluid and no open communication exists with the internal ear a Hinsberg operation 
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may be added to the radical mastoidectomy. New developments in chemotherapy 
may modify the present recommendations. If definite evidence of communicating 
fracture is lacking a more conservative course may be justified. 

If routine exposures plus a basal plate do not disclose a suspected fracture, 
the Stenvers position for transverse and the Mayer position for longitudinal 
fractures are recommended. 

A Survey of the Use of Sulfanilamide for Acute Otitis Media. Dr. Karl 
M. Houser, Philadelphia. 

Questionnaires were sent to each member of the American Otological Society, 
to two hundred and fifty-five other otologists in the United States and Canada 
and to one hundred and fifty pediatricians. One hundred and eighty-four answers 
were returned, representing thirty-seven states and Canada. Of those replying 
89.6 per cent use sulfanilamide for otitis media; of these 60 per cent believe it 
should be used early, 58.5 per cent not even awaiting identification of the infect- 
ing organism. The total number of cases reported was 9,667. The mortality was 
0.041 per cent. Seventy-six per cent of those replying believe that the incidence 
of acute mastoiditis was reduced. Only 46 have had experience with control 
cases and none with a sufficient number to permit drawing reliable conclusions. 
Twenty-seven per cent used the drug for the nasopharyngitis preceding otitis 
media. Corr and Root stated that the smallest amount of sulfanilamide reported 
to have been administered before the onset of granulocytopenia was 25 Gm. and 
concluded that a total distributed dose of 20 Gm. is safe. The average adminis- 
tration was 54 to 1 grain (0.05 to 0.06 Gm.) per pound (0.5 Kg.) of body weight 
the first twenty-four hours, decreased as the condition permitted. Frequent 
examinations of the blood should be made. The fact must be recognized that 
sulfanilamide will not cure an infected mastoid that has undergone necrotic change. 
According to Lockwood, the efficiency of this drug depends on the ability of the 
blood stream to distribute blood to the infected parts, which it cannot do to 
necrotic areas. In the University of Pennsylvania Plospital the incidence of 
surgical mastoiditis has not changed in three years, but there the patients when 
admitted are usually suffering from advanced conditions. 

Ninety per cent of the phj'sicians reporting are using sulfanilamide. Perhaps 
mostly the enthusiasts replied. 

Sixty per cent believe that it reduces the incidence of acute mastoiditis, and 
the majority believe that it should be used early. 

If a pneumococcus is found or its presence suspected, the preference should 
be sulfapyridine. 

The concentration in the blood is probably not important. 

The survey shows that the use of sulfanilamide for otitis media is widespread 
and that the users are enthusiastic. This enthusiasm lacks the support of con- 
trol cases. 

DISCUSSION 

Dr. Harry P. Schenck, Philadelphia : The value of the drug against most 
beta hemolytic infections has been established, but its use for otitis media remains 
controversial. Dr. Houser’s figures indicate which way the wind is blowing. 
The survey brings out the lack of control and of bacteriologic studies. If it 
were only possible to determine the organisms in the cases in which the drug 
appears ineffective, statistics would acquire more significance. For pneumococcic 
infections both sulfanilamide and serum should be used, because the drug is 
only bacteriostatic, while the serum neutralizes the toxins. Satisfactory results 
cannot be expected when the influenza bacillus or Staphylococcus is the infectious 
agent. Sulfanilamide does not eliminate the necessity for paracentesis or sur- 
gical drainage, regardless of the location of the abscess. Three peculiarities of 
the drug deserve reemphasis : Fever due to the drug may make differential 
diagnosis difficult ; withdrawal may be followed by exacerbation not controlled 
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by readministration of the drug; an atypical clinical course may result in bizarre 
surgical and roentgenologic findings. The effect of sulfapyridine (2-[paraamino- 
benzenesulfonamido] -pyridine) against pneumococcic and other infections deserves 
further study. 

Dr. Henry M. Goodyear, Cincinnati : Sulfanilamide sometimes causes leuko- 
cytosis. In 1 case a leukocyte count of 85,000, with. 92 per cent lymphocytes, 
and in another a count of 80,000, returned to more normal proportions after 
discontinuance of its administration. If sulfanilamide in sufficient doses does not 
bring results in three or four days, there is no use in continuing to administer 
it. It may be dangerous. 

Dr. Ralph A. Fenton, Portland, Ore.: It was important to find out what 
the pediatricians are doing. Under sulfanilamide therapy the symptoms may sub- 
side; the child apparently gets well, but three or four weeks later violent com- 
plications appear. My associates and I have observed such cases, and it usually 
turned out that the pediatrician had relied entirely on the drug. When used, 
the drug should also be administered regularly through the night to keep up the 
concentration in the blood. 

Dr. Alfred LeWY, Chicago : The general statement that sulfanilamide is not 
useful against pneumococcic infections is incorrect. There are a number of cases 
of pneumonia due to infection with Pneumococcus type III, and I know of 1 case 
of meningitis of this type in which the patient recovered under sulfanilamide 
therapy. It may be necessary to differentiate cases for chemotherapy a little 
more closely. 

Dr. Frederick M. Law, New York: It has been proved that the drug has 
no effect on absorption of bone. It masks the symptoms, and a single film is 
insufficient. The absorption occurs in the deeper cells, and with a single film 
one may visualize only the cells immediately beneath the cortex. One should 
have a stereographic pair, preferably at different angles. These cannot be pro- 
jected on the screen; so I advise the otologist to go to the roentgen room and 
familiarize himself with stereoscopic technic and interpretation. 

Dr. Frederick T. Hill, Waterville, Me. : If sulfanilamide is bacteriostatic 
rather than bactericidal it will lower the virulence of the organism, with con- 
sequent lowering of the resistance of the patient. One must keep in mind possible 
sequelae due to lowered resistance. 

Dr. Karl M. Houser, Philadelphia: It was not my intention to leave the 
impression that sulfanilamide is not efficient against pneumococcic infections, but 
in a well controlled series of cases my associates and I found sulfapyridine 
superior against pneumococcic infections, and we give it the preference when we 
know this is the infective agent. 


Report of Unusual Bacterial Findings in a Case of Fatal Chronic Otitis 
Media with Complications. Dr. Horace Newhart, Minneapolis. 

The isolation of a rarely encountered anaerobic, gram-negative, non-spore- 
forming micro-organism of the genus Bacteroides, from the blood of a patient 
dying of otogenous sepsis, warrants a report for the record. 

The scant literature is reviewed. The common lesions with which bacteroides 
have been associated have been inflammatory ones of the nose, ear, pharynx, tonsils 
and urinary and intestinal tracts. The present case is that of a farmer aged 32 with 
a chronic discharge from the ear since he was 4 years of age. He had had one 
operation, probably for a polyp. He noticed pain radiating from the ear on 
July 1, 1938; on July 17 he had a chill accompanied by sweating and vomiting. 
On July 24 he consulted a physician and was hospitalized. The scleras were 
icteric, the pupils and the ocular movements normal and the disks perhaps slightly 
hazy; the hemoglobin content was 79 per cent and the leukocyte count 16,000 - 
diplococci and staphylococci were present in the aural discharge. The tempera- 
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ture flucuated from 98 to 103 F. Sixty grains (3.9 Gm.) of sulfanilamide was 
given daily. The icterus became more marked, the neck rigid and the tip of the 
left mastoid tender. In the left ear a whisper was heard at 2 inches (5 cm.) and 
in the right at IS feet (4.6 meters). Perception in the Weber test was lateralized 
to the left. The left membrana tympani was perforated in the posterior half; 
foul pus was coming from between pale granulations. The liver and spleen were 
palpable. No vertigo or disturbance of equilibrium was present. There were 
pain in the chest and a severe cough producing scant sputum with many organisms, 
one of which was Bacillus fragilis. The facies was normal. The right mastoid 
was well pneumatized, and the left had no cellular development but an area of 
lessened density posterior to the antrum ; the chest was clear except for accentuated 
bronchial markings. Spinal puncture revealed yellowish fluid with 5 cells per 
cubic millimeter and no pus cells ; culture revealed gram-positive micrococci, which 
were regarded as a contamination. Subsequent cultures of blood revealed colonies 
of B. fragilis. The patient improved temporarily but was worse on August 5, 
and an exploratory operation revealed extensive destruction of bone, wide exposure 
of the dura, which was bile stained, an organized perisinal abscess and no lumen. 
Many bacteria were found, but anaerobic cultures showed B. fragilis. The 
patient_ experienced marked euphoria. He died on August 21. 

Autopsy revealed a cerebellar abscess on the right (contralateral), purulent 
basal meningitis, old thrombi of the superior sagittal and petrosal sinuses, broncho- 
pneumonia, three small abscesses (essentials only mentioned) and three small 
hepatic abscesses. 

It is my belief that infection with bacteroides would be revealed in more cases 
if there was more general resort to anaerobic cultures. 

DISCUSSION 

Dr. James G. Dwyer, New York: The moral is that in cases of chronic dis- 
charge from the ears one should make anaerobic studies on material from the ears 
and on the blood. The organism is not a primary invader and does not attack a 
previously healthy person. The same is true of Bacillus pyocyaneus. If anaerobic 
cultures were made in cases of abscess of the brain and of sinus thrombosis higher 
bacteria would probably be found. The presence of these bacteria is analogous 
to that of Streptococcus in actinomycosis of the lung. The icterus, due to 
metastases to the liver, is interesting. 

The Frequency of Increased Nystagmus Time After Rotation in Cases of 

Multiple Sclerosis. Dr. Page Northington, New York. 

The report represents a survey of 2,000 case reports. To induce nystagmus by 
rotation ten turns were used in twenty seconds. In the cases of spontaneous 
nystagmus the postrotatory nystagmus was observed with the eyes in the position 
in which the spontaneous nystagmus was not apparent. The literature is reviewed. 
Duration of nystagmus for more than thirty seconds is considered hyperactivity. 
Records are cited of over 200 student aviators with only 3 having nystagmus 
beyond this limit; Malan reported among 11,000 normal subjects only 7.12 
per cent in whom nystagmus lasted over thirty seconds. The average for the army 
is twenty-four seconds, with thirty-four seconds as the upper limit. The results 
showed that prolonged postrotatory nystagmus occurred with multiple sclerosis 
in 77 per cent of the cases, with psychoneurosis in 19 per cent, with arteriosclerosis 
in 22 per cent and with intracranial tumors in 27 per cent. 

Spontaneous nystagmus occurred with multiple sclerosis in 63 per cent, with 
psychoneurosis in 18 per cent, with arteriosclerosis in 18 per cent and with intra- 
cranial tumors in 42 per cent. 

The hearing of patients with multiple sclerosis compared favorably with the 
hearing of a normal group. 

Prolonged postrotatory nystagmus occurs with multiple sclerosis with greater 
frequency even than spontaneous nystagmus. 
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Further observation is being made in cases of prolonged postrotatory nystagmus 
in which the condition was diagnosed as psychoneurosis. Some of the patients 
may prove to have an organic lesion. 

DISCUSSION 

Dr. Stanley M. Dillenberg, New York: Multiple sclerosis is being used as 
a scrap basket for numerous neurologic syndromes. Charcot’s syndrome is seldom 
seen early. Symptoms referable to the pyramidal tract are often missing, and 
abdominal reflexes are lost in only 80 per cent of cases. Prolonged postrotatory 
nystagmus, present in 77 per cent, compares favorably with the absence of abdominal 
reflexes as a diagnostic sign. Urinalysis and examinations of spinal fluid, includ- 
ing the colloidal gold and other chemical tests, usually leave one in doubt. At 
present research is in progress to find a means of determining abnormalities 
in the cholesterol, lecithin and esterase content of the blood and spinal fluid or a 
serologic test similar to the Wassermann. A carefully taken history helps. The 
course is usually intermittent, with temporary dysesthesia, diplopia, blindness, numb- 
ness and fleeting disturbances of the sphincter. If the future confirms Dr. North- 
ington’s observation, a diagnostic weapon of no little importance is provided. The 
pathologic picture of multiple sclerosis is degenerative demyelinization ; hence I 
agree that the prolonged nystagmus is due to removal of inhibition and is central. 
The psychoneurotic group with prolonged nystagmus is being followed. Only 
2 patients have been checked so far, and they do not show evidence of an organic 
lesion. 

Report of the Chicago Committee on Otogenic Meningitis, 1939. Dr. Alfred 

Lewy, Chicago. 

The report this year was intended to deal with pneumococcic meningitis. 
Because of interest, two other conditions are included : 

1. In the case of a boy 1 year of age, the type IV pneumococcus was cultured 
from the spinal fluid and blood. Bilateral mastoidectomy was performed. Type 
IV rabbit serum and sulfapyridine (2-[paraaminobenzcnesulfonamido]-pyridine) 
were given. The patient recovered. 

2. Meningitis due to the type XVIII pneumococcus followed a sphenoethmoid 
operation. Type XVIII rabbit serum was given intraspinally and intravenously, 
with sulfapyridine therapy, intraspinal injections of air and blood transfusions. The 
patient recovered. 

3. A girl aged 10 years suffered from a septic condition with elevation of 
temperature. The ears were at first normal, but a Tobey-Ayer test indicated 
block of the left jugular vein and roentgen examination showed coalescent mastoid- 
itis on the left. Mastoidectomy was performed with removal of a purulent 
thrombus in the lateral sinus and ligation of the jugular vein. Culture of the 
spinal fluid showed Streptococcus viridans. There was intermittent fever, the 
temperature sometimes reaching normal, and once the spinal fluid was sterile. 
Later apicectomy was performed. Therapy was attempted at first with sulfanil- 
amide and later with sulfapyridine; blood transfusions were given. The course 
of the disease was fluctuating and prolonged, with a downward tendency. Cere- 
bellar exploration gave negative results. The patient died after several months. 
No postmortem examination was performed. 

4. A 20 year old woman had mastoiditis and meningitis ; mastoidectomy was 
performed. Culture of material from the mastoid showed Streptococcus haemo- 
lyticus and that from the spinal fluid a gram-positive diplococcus, believed to be a 
mutation form of the streptococcus. Sulfanilamide therapy resulted in recovery 

5. A 3 year old boy had mastoiditis and meningitis. Culture from spinal fluid 
showed type III pneumococcus. Mastoidectomy and sulfanilamide therapy brought 
about recovery. 
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6. Four patients with pnemococcic meningitis not otogenous recovered under 
sulfapyridine therapy. 

Conclusions . — Sulfanilamide appears to be useful against the type III pneumo- 
coccus. For infection of the meninges with other pneumococci sulfapyridine 
appears to be the remedy of choice, supplemented by the appropriate serum, which 
should in part be administered intraspinally. Perhaps intravenous use of sodium 
sulfapyridine will obviate gastric distress. Intraspinal injections of air may have 
value in preventing spinal block. 



Directory of Otolaryngologic Societies * 


FOREIGN 

Collegium Oto-Rhino-Laryngologicum Amiciti/E Sacrum 
President: Dr. Louis Ledoux, Brussels, Belgium. 

Secretary: Prof. Dr. C. E. Benjamins, Verlengde Heereweg 143, Groningen, 
Netherlands. 

Hungarian Otolaryngological Society 
President: Dr. V. Zimanyi, Zarda-u. 48, Budapest II. 

Secretary : Dr. G. Kelemen, Realtanoda-u., Budapest IV. 

Sociedad Rioplatense de Oto-Rhino-Laringologia (Argentine Section) 
President : Dr. Raul Becco, B. Mitre 1690, Buenos Aires. 

Secretary: Dr. Juan Manuel Tato, Santa Fe 1171, Buenos Aires. 

Societe Francaise d’Oto-Rhino-Laryngologie 
Secretary: Dr. Henri Flurin, 19 Avenue Mac-Mahon, Paris, 17 e . 

NATIONAL 

American Medical Association, Scientific Assembly, Section on 
Laryngology, Otology and Rhinology 

Chairman : Dr. A. W. Proetz, 3720 Washington Blvd., St. Louis. 

Secretary : Dr. Leroy A. Schall, 270 Commonwealth Ave., Boston. 

Place: New York. Time: June 10-14, 1940. 

American Academy of Ophthalmology and Otolaryngology 
President : Dr. Frank Brawley, 30 N. Michigan Ave., Chicago. 

Executive Secretary: Dr. William P. Wherry, 1500 Medical Arts Bldg., Omaha. 

American Bronchoscopic Society 
President: Dr. Lyman Richards, 319 Longwood Ave., Boston. 

Secretary: Dr. Paul H. Holinger, 1150 N. State St., Chicago. 

American Laryngological Association 
President: Dr. James A. Babbitt, 1912 Spruce St., Philadelphia. 

Secretary: Dr. Charles J. Imperatori, 108 E. 38th St., New York. 

Place: Westchester Country Club, Rye, N. Y. Time: May 27-29, 1940. 

* Secretaries of societies are requested to furnish the information necessary 
to keep this list up to date. > 
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American Laryngological, Riiinot.ogical and Otological Society, Inc. 
President : Dr. Lee M. Hurd, 39 E. 50th St., New York. 

Secretary: Dr. C. Stewart Nash, 708 Medical Arts Bldg., Rochester, N. Y, 
Place: Waldorf-Astoria Hotel, New York. Time: June 6-8, 1940. 

SECTIONS: 

Eastern. — Chairman : Dr. John R. Simpson, Medical Arts Bldg., Pittsburgh. 
Place: Pittsburgh. Time: Jan. 5, 3940. 

Southern. — Chairman : Dr. Walter J. Bristow, Doctors Bldg., Columbia, S. C. 
Place: Columbia, S. C. Time: Jan. 8-9, 1940. 

Middle. — Chairman: Dr. Sam E. Roberts, Professional Bldg., Kansas City, Mo. 
Place: Kansas City, Mo. Time: Jan. 19, 1940. 

Western. — Chairman: Dr. Pierre Viole, 1930 Wilshirc Blvd., Los Angeles. 

Place: Los Angeles. Time: Jan. 26-27, 1940. 

American Otological Society 

President : Dr. Horace Newhart, 527 Medical Arts Bldg., Minneapolis. 

Secretary: Dr. Thomas J. Harris, 104 E. 40th St., New York. 

Place: Westchester Country Club, Rye, N. Y. Time: May 30-31, 1940. 


News and Comment 


AMERICAN BOARD OF OTOLARYNGOLOGY 
EXAMINATION 

The American Board of Otolaryngology will hold an examination at the 
Manhattan Eye, Ear and Throat Hospital, New York, June 3, 4 and 5, 1940. 
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PETROUS PYRAMID OF TEMPORAL BONE 

PNEUMATIZATION AND ROENTGENOLOGIC APPEARANCE 
J. R. LINDSAY, M.D. 

CHICAGO 

The routine histologic examination of temporal bones has served 
to determine important fundamental facts regarding the intracranial 
extensions of otitic suppuration. 

The most important fact to be established has been that in the 
majority of cases fatal meningitis from acute suppuration of the middle 
ear has resulted from deep-seated foci of suppuration in the pyramid. 
These foci have in most cases not been reached by the exenteration 
of the mastoid cells, while in some cases, because of deep location and 
atypical symptoms, the otogenic origin of the meningitis has been com- 
pletely overlooked until proved by the histologic examination. 

Next in importance is the established fact that foci of suppuration 
in the petrous pyramid have occurred almost always in cases in which 
pneumatization of the pyramid was present. Exclusive of diffuse sup- 
purative labyrinthitis and hematogenous metastatic foci in bone marrow, 
the occurrence of foci of suppuration has been found to depend on the 
presence of pneumatized areas. While such foci may become large, 
with extensive destruction of bony walls and invasion of adjacent mar- 
row spaces and even of adjacent bones of the skull, the lesion begins 
as suppuration in pneumatic spaces from which drainage is inadequate 
or becomes partially or completely blocked off. The pathologic process 
is the same as in suppuration in mastoid cells, but since there is always 
more or less bone marrow in the petrous pyramid it is common to find 
some invasion of marrow spaces as a part of the destructive lesion. 

Acute or chronic osteomyelitis of the petrous pyramid was found 
in my material only in cases in which pneumatized areas were present. 
The focus of suppuration had developed primarily in pneumatized 
areas in all instances. 

Accurate knowledge of the location of pneumatized areas and the 
routes by which they develop is therefore of primary importance, 

From the Division of Otolaryngology of the Department of Surgery of the 
University of Chicago. 

The material for this report was presented in a scientific exhibit at the Ninetieth 
Annual Session of the American Medical Association, St. Louis, May 15-19, 1939 
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because this information must be the basis for correct interpretation 
of clinical symptoms and signs, the proper technic for visualization of 
the various areas roentgenologically and the type of surgical procedures 
which must be adopted to remove or drain the focus of suppuration 
adequately. 

Suppurative disease of the apex of the petrous pyramid has been 
recognized in isolated cases by the early otologists and has been dis- 
cussed in the early literature by Troeltsch, Bircher, Urbantschitsch and 
Habermann. 

Pneumatization of the temporal bone was studied by Siebenmann 
shortly after the turn of the century. In more recent years the recog- 
nition of the fact that suppuration of the pyramid is frequent and 
closely related to the presence of pneumatized areas has led to many 
anatomic studies. The methods used have included the corrosion technic, 
the stud}' of gross specimens, roentgen examination and the study of 
serial sections of the temporal bone. 

Of these methods, the latter is the only means at present of obtain- 
ing reliable and detailed information regarding the presence, location 
and connections of pneumatized areas and the routes by which they 
have developed. 

The material on which the following studies on pneumatization have 
been made consists of serial sections of 100 temporal bones from patients 
from 4 years of age and upward. The histologic material used to demon- 
strate suppurative foci in the various pneumatized areas has been partly 
described in a previous publication 1 and has been accumulated since 
1930. The roentgenograms used to demonstrate correlation of structure, 
pathologic condition and roentgen appearance are chosen mainly from 
cases in which the condition was acute and the findings were proved 
at operation. Partly because the observations on pneumatization have 
been found to be at considerable variance with those described in pre- 
vious reports and partly because the results have an important and 
direct bearing on surgical procedures, it is necessary to give a some- 
what detailed description of the pneumatized areas and the routes by 
which they develop. 

The discussion of chronic suppuration in the petrous pyramid and 
the interpretation of roentgenograms in the presence of such conditions 
are not included in this report. 

As there is still some variation in the terms used to describe the 
position both of the pyramid as a whole and of the various pneumatized 
areas within the pyramid, some clarification of terminology is needed. 

1. Lindsay, J. R. : Suppuration in the Petrous Pyramid, Ann. Oto 1., Rhin. & 
Laryng. 47:3, 1938. 
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The terminology chosen is that which is most practical from the 
standpoint of the otologist and corresponds closely to that suggested 
by Mayer. 2 The surface of the pyramid which borders on the middle 
fossa is called superior ; that bordering on the posterior fossa is medial. 
The apex lies anterior and the base of the pyramid posterior. 

When considered from the standpoint of the otologist the petrous 
pyramid falls naturally into two main parts, the perilabyrinthine region 
•and the petrous apex. This division is convenient both because of the 
pattern of pneumatization and because of the different clinical and 
surgical problems created by suppuration in these two areas. 

The perilabyrinthine areas lie anterior to the plane of the superior 
semicircular canal and the descending portion of the facial canal and 
extend anteriorly to the cochlear capsule and the internal auditory 
meatus. On roentgen examination the superior semicircular canal marks 
the posterior boundary of the perilabyrinthine area. Part of the 
labyrinth extends posterior to the plane of the superior canal and has 
been called the periantral area (Mayer), but from a practical point of 
view this area may be considered as part of the mastoid problem. 

The perilabyrinthine areas which are commonly pneumatized may 
therefore be considered as superior, inferior and medial. The prefix 
“postero-” could be added to any of these areas to distinguish the 
location from similar regions of the apex. 

The term “apex” is used to denote that part of the pyramid lying 
anterior to the cochlear capsule . and the internal auditory meatus but 
medial to the carotid canal. The term “peritubal” is reserved for the 
cells surrounding the eustachian tube and lying lateral to the carotid 
canal. 

This interpretation of the term “apex” is preferable from the clinical 
viewpoint, as suppuration in any part of this area will produce the same 
clinical and surgical problem and should therefore be classed under one 
heading, namely, “apicitis” or “suppuration of the apex.” Also this 
interpretation of the term “petrous apex” is analogous to the common 
use and interpretation of the term “mastoid tip” and is equally correct. 

Peritubal cells, which lie lateral to the carotid canal, because of their 
close relation to the tympanum or the eustachian tube, have more direct 
drainage and are rarely the cause of a complication. The distribution 
of these cells has been studied in as much detail as the material would 
permit, but a detailed description is not within the scope of this report. 

The percentages given are those found in the 100 specimens 
examined. There might be considerable variation in percentages if a 

2. Mayer, O.: Die P.vramidenzelleneiterungen, Ztsclir. f. Hals- Nasen- u 
Olirenli. 42:1, 1937. 
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larger series were examined, but the conclusions which may be drawn 
from this series would remain the same, as the surgical measures to be 
adopted must be adequate for all anatomic variations. 

The roentgenograms which are presented have, with the exception 
of fig. 7 a and b, been prepared in the University' of Chicago Clinics’ 
department of roentgenology under the direction of Prof. Paul C. 
Hodges.-' 1 

THE PERILABYRINTII1NE AREAS 

1. The Superior (or Postcrosuperior) Area . — Pneumatization was 
present in 36 per cent of the specimens. The origin of cell tracts 


pneumatizing the superior area was as follows : 

From the epitympanum only, no connection with the mastoid 

cells (figs. 1, 2 a and Zb) 18% 

From the epitympanum, plus a tract from the mastoid, in the 

“angle” or over the superior semicircular canal (fig. 2 b ) . . . 9% 

From the epitympanum, plus a tract through the subarcuate 

region 4% 

From the mastoid only, through the angle 2% 

From the mastoid only, through the subarcuate region (fig. 3 a ) . 3% 

Total 36% 


It is apparent from these figures that the superior area is frequently 
pneumatized and that the primary route is from the epitympanum 
directly. 

In less than half the pneumatized specimens there was pneumatiza- 
tion both from the epitympanum and from the mastoid, while in a few 
cases there existed only a tract from the mastoid, either along the angle 
or through the subarcuate fossa. 

In specimens in which pneumatization occurred both from the epi- 
tympanum and by' a tract from the mastoid, the two tracts remained 
entirely' separate, although divided by' a thin bony' wall. Exceptions to 
this occurred in at least 2 cases of suppuration of which histologic 
examination was made in 1 and the observations verified by operation 
in 1, but the communication in both cases may have been due to the 
suppuration. 

For this report only specimens in which the pneumatization had 
reached as far as the superomedial angle have been recorded as pneu- 
matized. The clinical and surgical importance of these observations 
is at once apparent. A focus of suppuration may' exist in the superior 

3. For details as to the roentgen technic used the reader is referred to an 
article by P. C. Hodges (An Apparatus for Stereoscopic Roentgenography of the 
Skull, Am. J. Roentgenol. 42:921 [Dec.] 1939). 



LINDSAY— PETROUS PYRAMID OF TEMPORAL BONE 235 


cells and be completely walled oft" from the mastoid by the dense bone 
of the labyrinthine capsule. Such was the condition revealed by histo- 
logic examination in 3 fatal cases in my experience, while in a fourth 
the only communication to the superior area was through the subarcuate 
region (figs. 1, 2 and 3). 



Fig. 1. — Above, on the left, the superior area (£) is seen to be well pneumatized. 
These cells developed from the epitympanum only (A). The section on the right 
shows how the superior canal (S. C.) separates the superior cells from the mastoid. 
There is beginning pneumatization through the subarcuate fossa from the mastoid, 
which does not reach the superior cells. The patient died of meningitis, by extension 
of suppuration in the superior cells of the opposite ear. Below, suppuration in the 
superior area, A (left), extended to the middle fossa. This area was pneumatized 
from the epitympanum (£) only. The superior canal, 6\ C. (right), formed a 
complete barrier between the diseased area and the mastoid cells. New formation 
of bone is seen at B. 





Fig. 2. — Vertical longitudinal section (a) of a pyramid, showing a pneumatized 
superior area, A, separated entirely from the mastoid, B, by the semicircular canals, 
■S’. C. The cells, A, developed from the epitympanum. The superior cell area in b 
has been pneumatized from two sources. Cell A has developed from the mastoid ; 
cells B, from the epitympanum. These tracts have remained separate. 


2 36 
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Roentgenologic Appearance : The roentgen examination usually 
gives reliable information regarding the superior area. The projection 
which allows best visualization is Stenvers’ view or some of the modifi- 



Fig. 3. — In a pneumatization of the superior angle, A, through the subarcuate 
region only is seen. The cells in the angle border both on the superior and the 
medial surfaces of the pyramid. The superior canal is seen at C. In b suppuration 
has invaded the superior area, A, from the epitympanum, with extension to the 
meninges. The superior canal, C, separates the area from the mastoid cells, B. 


tions of it. This view shows the superior canal clearly and may indicate 
whether a cell tract exists between the canal and the cortex. It shows 
pneumatization in the superior area, if present, and is also the best 
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view to show an extension of the superior perilabyrinthine cells into 
the superior part of the apex (figs. 4 and 5 a and b ). 

It is important to realize, however, that this view does not show 
pneumatization in the posteromedial perilabyrinthine area, unless that 
pneumatization reaches up to the region of the superior angle (to be 



Fig. 4. — Above, Stenvers’ projection, showing pneumatization of the superior 
area. A, on both sides, extending into the apex. There is definite asymmetry, a 
common finding in pneumatized pyramids. Below, pneumatized superior area, A. 
on the right, with decreased density of the apex, B. (On the axial view cell out- 
lines can be seen ) The corresponding areas on the left are dense Prolonged 
suppuration in the left ear persisted after complete mastoidectomy. 
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illustrated later). Also, in my experience, when the apex is pneumatized 
only in the lower levels, which is a frequent observation, Stenvers’ 
projection does not show up these areas as reliably as the axial (mento- 
vertical) view. 

Another method which gives information regarding the superior 
area is the transorbital frontodorsal projection. This view has the 
advantage of being easier to obtain, for instance in very young children, 



Fig. 5. — Stenvers’ projection (a and b), showing asymmetry of the petrous 
pyramids. The superior area, A, is pneumatized on both sides, but dense on the 
left. The apex, B, is pneumatized on the right, and cells extend to the superior 
border, suggesting that the apex has been pneumatized, at least in part, from the 
superior cells. The apex on the left appears dense. The patient had tuberculous 
otitis. Transorbital view ( c ), showing pneumatization of superior areas and apexes 
and asymmetric pneumatization of the pyramids. 
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and shows both sides with the one exposure, but has the disadvantage 
of being an oblique projection, while at the same time failing to show 
the apexes completely and also the periantral and the mastoid region 
(fig. Sc). 

2. The Posteromedial (or Medial) Area . — Pneumatization was 
present in 25 per cent of the specimens. 

This group includes only specimens in which a cell tract extended 
from the mastoid anteriorly between the aquaeductus endolymphaticus 
and the posterior fossa. Specimens in which only the cells in the 
superior angles reached the cortex of the posterior fossa are grouped 
with those having pneumatization in the superior cell area, because the 
diagnostic and surgical problem is the same. 

Pneumatization of the posteromedial tract was seen in bones in 
which a large amount of periosteal bone has been laid down on the 
posteromedial (medial) surface of the labyrinth, making it possible 
for pneumatization to develop forward from the mastoid between the 
aquaeductus endolymphaticus and the cortex, thus bordering on the 
posterior fossa (figs. 6, 7 and 8). 

Since this area is pneumatized from the mastoid, suppuration must 
reach it by way of mastoid cells, but it is not uncommon to find that 
the tract by which the infection entered the area is obliterated suffi- 
ciently to escape gross inspection at operation. In such cases roentgen- 
ologic information is indispensable as an indication that a focus of 
suppuration lies deeper (fig. 7 c). 

Roentgenologic Appearance : Stenvers’ view will show pneumati- 
zation in the posteromedial area only if the cells extend into the superior 
angle. 

The most useful view to show this area in all cases is the fronto- 
dorsal projection, which was first presented by Grashey and which is 
referred to throughout this report as the “occiput-down view.” Many 
variations of this view have since been described. Pneumatized tracts 
which extend along the medial border of the pyramid but which may 
not reach the superior angle are shown clearly by this view (fig. 7 c). 

The axial projection first described by Schuller, in 1905, also shows 
the posteromedial cell tract, but less clearly than the previous view 
(figs. 8 c and 7 c). 

Surgical Application : An illustration of the value of accurate 
roentgenologic information is shown in figure 7 c, which was made in 
a case in which otitic meningitis due to infection with Pneumococcus 
type III extended from a coalescent abscess in the posteromedial cells 
on the right side into the posterior fossa. The abscess was cleaned out 
surgically, but it was only after curetting anteromedially beyond the 
level of the posterior semicircular canal through about 1 cm. of bone 
partly sclerotic that the abscess was entered. 



Fig. 6— Vertical section (a) through the middle ear, showing a pneumatized 
posteromedial area, A, which lies between the aquaeductus endolymphaticus, B , and 
the posterior cranial fossa. These cells lie well below the superior angle of the 
pyramid. The posteromedial cells, A , are well developed in b. The area does not 
reach as high as the labyrinth and would, therefore, not be evident on Stenvers’ 
roentgen projection. Meningitis resulted in c from extension of an abscess, A, 
in the posteromedial area into the posterior cranial fossa. The aquaeductus endo- 
lymphaticus is seen at B. 
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Stenvers’ views (figs. 8 a and b ) gave no suspicion of the location 
of the abscess in this case, but the other views indicated clearly the area 
to be explored surgically (figs. 7 c and 8 a and b). 



Fig. 7. — In a and b the superior cell area is pneumatized on the right, the cells 
extending into the superior angle of the apex. The superioi perilabyrinthine area 
on the left is clouded, but in the superior part of the apex is a large area of 
decreased density with an erosion through the ridge. The presence of this necrotic 
area was verified at operation. Not seen on Stenvers’ view, however, was a well 
developed posteromedial group of cells which was a part of the necrotic focus 
and allowed surgical drainage of the area from the mastoid. The occiput-down 
view (c) is from another case, illustrating a well pneumatized posteromedial cell 
area, A, on both sides, with increased density on the right. The mastoid cells also 
are well shown and are clouded on the right. An abscess was found at A on the 
right, eroding into the posterior fossa 


LINDSAY— PETROUS PYRAMID OF TEMPORAL BONE 243 


The posteromedial cell tract does extend up into the superior angle 
in a certain group of cases, and in such instances the upper part of 
the area shows on Stenvers’ views. A good example is shown in figure 



Fig. 8. — Stenvers’ view (c and b ) of the subject shown in figure 7 c. This 
view gives no indication of the large pneumatized posteromedial areas seen on the 
occiput-down view. The superior areas appear fairly symmetric. The presence 
of a posteromedial cell tract may be shown on the axial view (c) also, but the 
contrast is less distinct than on the occiput-down view (fig. 7 c). The postero- 
medial area lies within the dotted line on the right. 

7 a and b. In Stenvers’ view an area of decreased density is seen in 
the superior angle of the pyramid, with erosion of the cortex. Stenvers’ 
view, however, gives only a partial picture in this case. The occiput- 
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down view indicated the presence of a tract of posteromedial cells not 
shown in figure 7 a and b, and at operation it was possible to follow 
this partly sclerosed tract medial to the posterior canal and forward 
into the necrotic area above the internal meatus. The posteromedial 
and superior areas, as well as the superior angle of the apex, were 
occupied by one necrotic mass, and the superior bony angle was eroded 
away. 

It is evident from these illustrations, then, that Slenvers’ and the 
occiput-down view both are necessary when a lesion in the petrous 
pyramid is suspected. The importance of the posteromedial peri- 
labyrinthine cells as a common location for suppuration is shown by 
figures 6 c and 7, and the information which is to be obtained from 
the occiput-down view is of particular value as a guide to the surgical 
approach. It is always possible to reach the region from the mastoid, 
but, since the tract leading forward to the area may be composed of 
small cells or even be sclerosed, a suppurative focus might be overlooked 
if accurate roentgen evidence were not at hand. 

INFRALABYRINTHINE CELLS 

The infralabyrinthine area was pneumatized to some extent in 25 
per cent of the specimens, which may be subdivided into groups accord- 
ing to the extent and origin of pneumatization : 

(a) Those with a tract from the hypotympanum to the mastoid 


(fig. 9 a) 13% 

( b ) Those with a tract from the mastoid forward to either the 

jugular bulb or the round window niche but not connecting 
with the hypotympanum (fig. 9 b) S% 

(c) Those with a tract from the hypotympanum limited to the 

infralabyrinthine area (fig. 9 c) 5% 

( d ) Those with infracochlear cells leading into the apex 

(fig. 12 b) .* 6% 

( e ) Those with a combined tract underlying the labyrinth from 
the mastoid to the apex ; this group is included also in group 

d (fig. 10) 4% 


It is evident from these figures that infralabyrinthine cells vary 
greatly in origin and extent. 

In the majority, the pneumatized area extends from the mastoid to 
the jugular bulb or round window niche (groups a and b). It is evident 
from the figures that the area is pneumatized from the mastoid in at 
least a large percentage of cases, which probably creates a greater 
tendency for suppuration to be walled off in it than if there is an 
opening to the hypotympanum. 

While it is understandable that simple infralabyrinthine cells 
(group c) may cause persistent drainage in chronic conditions, these 




Fig. 9. — Vertical section (a) to show origin of a tract of infralabyrinthine 
cells extending from the hypotympanum posteriorly to the mastoid. The infra- 
labyrinthine cell tract, A, in b developed from the mastoid and does not connect with 
the hypotympanum. Infralabyrinthine cells, A, were already present at 7 months 
in c. The patient had pneumococcic otitis media with thrombosis of the jugular 
bulb. The inflammatory changes in the walls of the jugular bulb, B, should be 
noted. 
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cells probably are seldom the cause of a complication in acute suppura- 
tion. However, figure 9 c shows a section from a 7 month old infant 
with pneumococcic otitis, thrombosis of the jugular bulb and meningitis, 
and it appears that the early infralabyrinthine pneumatization may have 
been an important factor in the development of thrombosis of the bulb. 
Cases have also been reported in which suppuration has invaded the 
aquaeductus cochlearis from infralabyrinthine cells. 

Group d will be discussed in the section entitled “The Petrous Apex.” 

Group e comprises bones in which the labyrinth was placed at a 
high level against the middle fossa but rested on a bed of pneumatic 
cells extending from the mastoid to the apex. This type is relatively 
infrequent (4 per cent), a fact which limits to a low percentage of cases 
the possibility of reaching the apex surgically from the mastoid by the 
infralabyrinthine route. 

The cells in these specimens were not a single tract which develops 
from the mastoid to the apex. As has been shown, the cells develop 
partly from the hypotympanum and partly from the mastoid, and there- 
fore a direct tract from the mastoid to the apex is rare, but in the 
presence of suppuration and necrosis surgical entry to the apex would 
probably be facilitated. 

Roentgenologic Appearance . — None of the present views are particu- 
larly satisfactory to show the infralabyrinthine cells. Because of the 
relation to the base of the skull a satisfactory projection has not been 
developed. In Stenvers’ view, which is perhaps the most useful, the 
labyrinth partly overlies the infralabyrinthine area. 

THE PETROUS APEX 

For reasons stated previously the term “petrous apex” is used to 
apply to the part of the pyramid anterior to the cochlea and internal 
meatus and medial to the carotid canal. 

The petrous apex was pneumatized in 21 per cent of the specimens, 
which may be classified as follows : 

(a) Those pneumatized only in the superior part as an exten- 
sion from the superior angle (fig. 11) 7% 

( b ) Those pneumatized from the anterior part of the tympanum 

and the eustachian tube (figs. 12 and 13) 14% 

Total .... 21% 

Group a includes all specimens pneumatized from the superior cells 
or the angle. In part of these, therefore, the apex was in direct con- 
nection with the mastoid, but in some its cells were extensions from 
the epitympanum only. Some of these specimens also had some pneu- 
matization from the anterior part of the tympanum, but there was never 
anv communication between the two cell tracts. 
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Group b represents the type of pneumatization studied and demon- 
strated with reconstructions by Anson, Wilson and Gaardsmoe. 4 This 
group showed a great variation in the extent and in the location of the 
tract leading into the apex. The majority contained only a few cells, 
which, however, were usually large. In some specimens a single large 
cell was present. In 1 specimen (fig. 12 a) the superior part of the 



Fig. 11. — Above, suppuration reached the apex, A, in this specimen by way of 
the superior cells, which connected with the mastoid cells around the superior 
canal, 5 1 . C., and through the subarcuate fossa. Below, pneumatization from the 
superior area, A, into the superior part of the apex, B. This tract developed mainly 
from the epitympanum, E. 

4. Anson, B. J. ; Wilson, J. G., and Gaardsmoe, J. P. : Air Cells of Petrous 
Portion of the Temporal Bone in a Child Four and One-Half Years Old : Study 
Based on Wax Plate Reconstructions, Arch. Otolaryng. 27:588 (May) 1938. 
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apex was mostly dense bone while the lower part was extensively pneu- 
matized. In several the pneumatization did not approach the superior 
surface. The tracts by which the apical cells developed included several 
types, namely: 

1. Through the angle between the knee of the carotid canal and 
the cochlea. 



Fig. 12. — A horizontal section ( a ) beneath the labyrinth. The lower part of 
the apex, A, is extensively pneumatized from the hypotympanum, but the upper 
levels are dense bone, with only a few narrow spaces. The infralabyrinthine cells, 
B, are a separate extension from the hypotympanum. C indicates the cochlear 
aqueduct. Vertical section ( b ) through an apex showing three routes by which 
pneumatization may develop. Cell A came from the hypotympanum, cell B from 
the mastoid through the superior angle and cell C from the tympanic cavity over 
the knee of the carotid canal. The single large cell, A, in the apex shown in c 
developed from the eustachian tube, anterior to the ascending carotid canal. 



Fig. 13. — V ertical section through the apex. The focus of suppuration developed 
in the pneumatic space, a, which extended from the hypotympanum. Much tissue 
is seen at b, with osteogenesis at c. This area could not have been reached by 
way of the middle fossa or from the mastoid. 
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2. Beneath the cochlea and medial to the ascending carotid canal. 

3. In front of the ascending carotid canal. 

4. Above the horizontal part of the carotid canal. 

In at least 1 specimen the tract originated from the eustachian tube 
rather than directly from the tympanum. 

It must be realized that figures on pneumatization in all areas of 
the pyramid vary according to the material examined. However, to 
cite actual figures is of less importance than it is to establish the existence 
of certain general types of pneumatization with approximate per- 
centages, so as to provide a guide for clinical interpretation and roentgen 
study and to form a basis for adequate surgical intervention. 

Roentgenologic Appearance . — The petrous apex may be shown by 
two projections, Stenvers’ view and the axial. The former requires 
separate exposure for each pyramid, while the latter has the possible 
advantage of showing both pyramids on one exposure. These two 
views are taken in entirely different planes, the former being approxi- 
mately perpendicular to the medial surface of the pyramid and the 
latter perpendicular to the inferior surface. Therefore both views are 
necessary if the maximum information is to be obtained about the apex. 

Stenvers’ view is useful in indicating whether the apex is pneuma- 
tized in the superior part and usually indicates if the pneumatization 
is an extension from the superior cells. It is also the most useful view 
to show erosion of the superior angle of the apex. 

The axial view, however, is best to show pneumatization of the 
apex from the anterior part of the tympanic cavity or tube, which 
usually occurs in the lower part of the apex. By this view it is often 
possible to determine the location of cells even when pneumatization is 
limited (figs. 13 and 14 a). The axial view, however, will not show the 
superior or infralabyrinthine cells. 

When there is extensive pneumatization it can be easily shown by 
either the axial or Stenvers’ projections. It is important to realize, 
however, that pneumatization of the apex is frequently limited to the 
lower half (figs. 12 and 13) and that in such cases Stenvers’ view alone 
cannot be depended on. Both views should always be taken when the 
petrous apex is in question. 

Surgical Application . — Because pneumatization of the apex develops 
from the perilabyrinthine areas only in the minority of cases, surgical 
access to the apex by way of the perilabyrinthine cell tracts from the 
mastoid is limited to a correspondingly small group of cases. 

Access to the apex by way of the middle fossa is feasible only 
when there has been erosion through the superior surface of the bone 
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Fig. 14. — In a is shown acute suppuration on the right side, with signs of 
complication in the posterior fossa. Complete mastoidectomy was performed with- 
out improvement, after which septic temperature and bacteremia developed. Queck- 
enstedt’s sign was normal. The axial view shows that the normal apex, A, is 
partly pneumatized while the corresponding area, B, on the diseased side is dense. 
Stenvers’ views failed to bring out this contrast. The operation on the apex by 
the approach through the eustachian tube was followed by uneventful recovery. In 
b is seen an example of suppuration in the apex with extension to the sphenoid 
sinus. The mucosa of the sinus was greatly thickened. Attempts to drain this 
apex by way of the mastoid and by way of the middle fossa were unsuccessful. 
The patient was treated in 1934. 
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or when the superior cortex is thin and the focus of suppuration directly 
beneath it. Histopathologic studies show that such conditions may be 
expected only in a minority of cases. The majority of apical cells 
develop from the anterior part of the tympanum or the tube, usually 
from the hypotympanum, and in many such cases the pneumatized area 
is separated from the cortex of the middle fossa by as much as a centi- 
meter of bone, which may be relatively dense. In these cases the only 
feasible and rational surgical approach is by way of the middle ear 
and the mouth of the eustachian tube. 

These figures on pneumatization correspond with my practical 
experiences. The apex can usually be drained adequately by the 
posterior approach in cases in which pneumatization has extended from 
the superior and posteromedial perilabyrinthine areas. These cases 
belong in the general group of cases of “posterior petrositis.” However, 
suppuration in apexes which have been pneumatized from the anterior 
part of the tympanum (anterior petrositis) requires the anterior 
approach, via the mouth of the eustachian tube, for adequate drainage. 

PERITUBAL CELLS 

All cells lying above, below and lateral to the tube, as well as those 
between the carotid canal and the tube and those which extend medial 
to the carotid canal, are considered peritubal. These cells open mainly 
from the middle ear but in some instances open directly off the tube. 
In the latter instances they frequently are lined by ciliated epithelium, 
although this is not constant. Ciliated epithelium, however, was not 
observed to extend into the cells within the apex, although in some 
instances these may be extensions of peritubal cells. 

A detailed study of peritubal cells is not included in this report, 
but the presence of peritubal cells was noted in a much higher per- 
centage of specimens than was that of cells in any of the perilabyrinthine 
areas. 

Because of their direct proximity to the tube, simple peritubal cells 
which do not extend into the apex tend to drain freely and are there- 
fore seldom the cause for complications in acute suppuration. 

INTERPRETATION OF ROENTGENOGRAMS 

Histologic studies show that there is more or less variation in the 
degree of pneumatization in the two sides in the majority of pneumatized 
pyramids. As a general rule, however, this variation is only one of 
degree. 

Pneumatization of any area in the pyramid on one side is usually 
accompanied by some degree of pneumatization on the opposite side. 
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Exceptions are to be found in patients who have had unilateral suppura- 
tion of severe grade in early years or who have had chronic suppurative 
disease. 

In correspondence with the anatomic observations, roentgen exam- 
ination has shown that asymmetric pncumatization of normal pyramids 



Fig. 15. — Axial view (a) showing pneumatization of the normal apex, A, while 
the diseased apex, B, shows increased density. A large closed abscess of the apex 
was opened by the intrapetrosal approach via the middle ear. The patient recovered. 
In b the normal apex, A, shows clearcut cell partitions. The diseased apex, B, 
shows marked contrast, the appearance suggesting breakdown of cells. A large 
abscess in the apex was opened by way of the middle ear and the carotid canal. 
The patient recovered. 

is at least frequent. In cases of chronic suppuration the interpretation 
of the roentgenogram may be said to have difficulties and limitations 
the same as or similar to those that have been found in cases of chronic 
mastoid disease and is not to be discussed here. 
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In cases of acute suppuration in the pyramid roentgen study has 
a fairly definite value and also definite limitations. 

The information of primary importance to be obtained roentgen- 
ographically is whether pneumatization is present. The findings on 
the normal side are essentially important as a basis for comparison, 
because in the absence of chronic suppuration or previous acute sup- 
puration, pneumatization in the normal pyramid will be accompanied 
by some degree of pneumatization on the opposite side. 

Early suppuration causes increased density on roentgenograms, with 
cell outlines usually still visible (fig. 15 a). 

Late suppuration which has caused extensive destruction of bone 
* produces decreased density on roentgenograms, with loss of bony 
trabeculae. In late phases with extensive breakdown of bone the whole 
apex may appear as a homogeneous area with less density than on the 
normal side in which pneumatization can be seen (figs. 7 a and 14 b). 
Extensive and prolonged suppuration in an apex may invade the 
sphenoid bone, producing osteomyelitis and clouding of the sphenoid 
sinus on roentgenograms (fig. 14 b). 

Erosion of the cortex has frequently been found, usually associated 
with a general decrease in density and loss of cell outlines in the area. 
Such erosions are seen on roentgenograms only if they involve the 
region of the superior angle of the pyramid (figs. 7 a and b). 

In general the roentgen findings serve to confirm the impression 
gained from symptoms and signs and to complete the clinical picture. 

In the light of present knowledge careful clinical observation almost 
always gives reliable evidence as to the presence of suppuration in the 
pyramid, but the location of the diseased area is frequently obscure, 
and for this purpose a careful roentgen examination may be of invaluable 
assistance. 

The decision as to whether surgical intervention is to be undertaken 
for acute suppurative disease of the pyramid depends on the clinical 
condition as a whole. The roentgen examination furnishes an indica- 
tion for surgical intervention when there is definite evidence of exten- 
sion or increasing destruction of bone, 5 because experience has shown 
that diffuse meningitis may then develop rapidly, but in such instances 
■clinical symptoms are usually present also, particularly pain, which con- 
stitutes an important danger signal. 

In cases of early suppuration, when there is increased density, the 
roentgen findings do not constitute a surgical indication, but they give 
•confirmatory evidence as to the location of the diseased area. 

When surgical intervention is indicated the information afforded 
by accurate roentgen studies as to the extent and distribution of pneuma- 
tization is frequently of invaluable assistance (fig. 7). 

5. Nager, F. R. : Die Bedeutung der Roentgenuntersuchung bei den Eiterungen 
•der Felsenbeinspitze, Acta radiol. 15:475, 1934. 
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A STUDY OF THE LOOSE AREOLAR TISSUES OF THE LARYNX 
M. VALENTINE MILLER, M.D. 

PHILADELPHIA 

Some time ago, wishing information on edema of the larynx, I was 
surprised to find that textbooks passed over the subject with scant atten- 
tion and that the information which I wished was not readily available. ' 
I therefore decided to undertake my own investigation and have recorded 
the historical and experimental findings in this paper. 

HISTORY 

The existence of edema of the larynx has been known and observa- 
tions made on it for centuries. The first recorded account of the 
condition appears to be that of Hippocrates , 1 who described a serious 
and a dangerous type of angina, sudden in onset and producing marked 
dyspnea but showing no signs of its presence when one looked into the 
throat. Hajek 2 pointed out that it was recognized by Aretaeus 3 and 
later by Cornelius Celsus , 4 who both described the symptoms but could 
not see anything in the living patient to account for them, although they 
saw the condition of the throat after death. Both included the condition 
among the anginas. 

Medical observation and activity deteriorated rather than progressed 
during the following years, until the advent of Thomas Sydenham on 
the scene. Sydenham is considered the reviver of the Hippocratic 
method of study, and his anatomic and pathologic observations in the 
latter part of the seventeenth century made it possible for Hermann 
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Boerhaave 5 6 and Gerald V an Swieten 0 to give the first description of 
edema of the larynx which was based on a sound anatomic and pathologic 
foundation. They described the swelling of the various parts of the 
larynx, with the changes in the lumen, showing how these changes could 
obstruct breathing and produce asphyxia. Van Swieten described the 
swelling as a cold, pale, watery tumor with signs of inflammation. 

Late in the seventeenth century Bichat began to publish various 
articles on anatomy and considerable material on laryngeal edema, but 
his promising career was cut short by his death in 1802 at the early 
age of 31. In spite of his youth, he has been called the father of descrip- 
tive anatomy and was the first to give detailed descriptions of the tissues 
of the body in health and disease. 7 He appears also to have been the first 
to produce laryngeal edema experimentally, 7a as referred to by Hajek 2 
and Charazac. 8 9 He made incision under the tongue and pierced the 
epiglottis of dogs. One of the dogs died the following day from a serous 
angina “exactly the same as that which suffocates patients and located 
in the aryepiglottic folds.” 

It was Bayle 0 who first recognized the true character of edema of 
the larynx, realizing that it was a serous infiltration of the submucous 
tissues. He did not, however, recognize a noninflammatory as well as 
an inflammatory type of edema. Bayle, too, seemed to feel that death 
in such cases is due to a spasmodic condition of the lungs and not to 
laryngeal obstruction. Despite these errors, his studies were of great 
importance. His first paper with his observations was read in 1808, 
but its importance was not recognized until later, when his paper was 
published in part in 1817, 9a and then more fully, in 1819, after his death. 

The first to write of palpation with the finger in examining patients 
with laryngeal edema was Finez de Seissel, 10 who in 1813 published a 
paper on edema of this part. Even though he suggested this method of 
examination, he stated that he felt that it was of no use in the diagnosis 
in the case which he reported. Finez also appears to have been the first 

5. Boerhaave, H. : Aphorism! de cognoscendis et curandis morbis in usum 
doctrinae domesticae digesti, Frankforti ad Moenum, 1710; cited by Hajek. 2 

6. Van Swieten, G. : Commentar, in Boerhaave, H.: Aphorismi de cognoscen- 
dis et curandis morbis, ed. 3, Lugdum Batavorum, J. vander Linden, 1722. 

7. Bichat, F. X.: (a) Traite d’anatomie descriptive, Paris, Gabon & Cie, 

1802, .vol. 2; (b) Traite des membranes en general et de diverse membranes en 
particulier, Paris, Richard, Caille & Ravier, 1799-1S00, vol. 8. 

8. Charazac, J. : Etude sur l’oedeme du larynx (osdeme de la glotte), Thesis, 
Bordeaux, no. 33, Paris, O. Doin, 1885. 

9. Bayle, G. L. : (a) in Dictionnaire des sciences medicales, Paris, Crapart & 
Panckoucke, 1817, vol. 18, p. 505; (b) Memoire sur I’cedeme de la glotte, ou 
angine laryngee oedemateuse, Nouv. j. de med., chir., pharm., etc. 4:3, 1819. 

10. Finez de Seissel, B. : Quelques observations chirurgicales receuillies a 
I’Hotel-Dieu a Lyon, Thesis, Paris, no. 78, 1813. 
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to propose the introduction of a flexible rubber tube into the larynx in 
such cases to prevent asphyxia. 

In 1815 Tuillier 31 read his “Essay on Oedematous Angina of the 
Larynx” before the Faculty of Medicine in Paris, apparently knowing 
nothing of Bayle’s paper, and was the first to prove by palpation with 
the finger the presence of the swelling in the aryepiglottic folds. The 
existence of this aryepiglottic swelling had been pointed out many years 
before by Morgagni. 12 The latter did not, however, describe any symp- 
toms caused by the condition nor recognize the seriousness of its presence. 
When death occurred he considered it due to a “serous stroke” instead 
of to the mechanical obstruction and asphyxia caused by the swelling. 

Many others wrote of edema of the larynx and various swellings 
in this area causing death. There were case reports of sudden asphyxia 
which was cured by tracheotomy, 13 and others reported deaths due to 
refusal to submit to the operation. It is reported that Dr. Dick advised 
tracheotomy for George Washington during his last illness but was 
overruled by the other physicians, who advocated bleeding instead. 14 
Bleeding appears to have been the main treatment in those days, and 
as a result many died who could probably have been saved by trache- 
otomy. It is evident in going over the literature also that in the early 
clays of knowledge of laryngeal obstruction little attempt was made to 
differentiate between obstruction developing in the larynx itself and 
conditions in which the obstruction was above, such as peritonsillar 
or retropharyngeal abscess, Ludwig’s angina or any other infectious 
process developing in the area. The various types of edema were not 
recognized, nor was any effort made to classify them, although Cornelius 
Celsus, 4 who lived almost two thousand years ago, made note of an 
involvement of the throat with which inflammation did not appear and 
yet the patient could hardly breathe. Various others among the early 
authors mention such cases, but the difference seems not to have 
been recognized when it came to treatment. Bayle did state that 
“edematous laryngitic angina is either primary and essential or secondary 
and symptomatic,” but, as Hajek pointed out, nowhere did he show 
that edema may appear independent of all inflammation or irritation. 

11. Tuillier, M. : Essai sur l’angine laryngee cedemateuse, Thesis, Paris, no. 81, 
1815. 

12. Morgagni, G. B. : De sedibus et causis morborum, Venetiis, ex. typog., 
Remondiniana, 1761 ; cited by Hajek. 2 

13. Ferriere: Sur l'angine cedemateuse, J. de med., chir., pharm., etc. 42:248, 
1784. Vidal : De la bronchotomie dans 1’esquinancie inflammatore et suffocante, 
ibid. 38:358, 1772. Houdry: Sur une angine cedemateuse prete a suffoquer le 
malade, ibid. 41:483, 1784. 

14. Valentin, L. : Recherches historiques et pratiques sur 1c croup, Paris, 
Le Normant, 1812. 
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After the middle of the nineteenth century observations of the 
"apparently” noninflammatory edema became more frequent, and num- 
bers of papers were published regarding this type, although none 
admitted the total absence of inflammation. Bouillard 15 said : 

I did not assume that the edema of the glottis, like all other dropsies, could 
not result from hypercriny [sic] or from an obstacle to venous circulation. It is 
only sure that edemas of this nature are little known and that Bayle himself, 
whom nobody can accuse of having seen everywhere nothing but inflammation and 
irritation, has spoken of edema of the glottis as a consequence of acute or chronic 
inflammation of the larynx. 

Rayer 1G admitted that a purely serous exudate might take place in 
the loose cellular tissues of the larynx in certain dropsies after involve- 
ment of the heart or lungs but stated that he had never seen one. 
Andral 17 said : "This disease can only be the result of inflammation 
of the larynx, but, let us add, we must face the fact of its existence 
without it.” 

So it goes through many papers, with none of the authors getting 
to the facts and all convinced that there is always an inflammatory 
background whether it can be found or not. The literature abounds 
in case reports with the cause of the edema ascribed to various 
infections localized at points adjacent to the larynx. Practically all 
the acute infectious diseases, such as “laryngeal erysipelas,” syphilis, 
tuberculosis and diphtheria, and diseases due to administration of iodides, 
inhalation of steam and trauma from foreign bodies were mentioned, but 
it was not until after Quincke’s description of angioneurotic edema in 
1882 18 that Striibling 19 described “angioneurotic edema of the throat” 
and opened the way for a more complete understanding of the condition. 
Since then the possible occurrence of the condition without any pre- 
existing inflammation has been generally recognized. 

Probably the most important item in causing the delay in the 
proper understanding in many cases was the inaccessibility of the area 
to examination. It was not until the use of the laryngeal mirror was 
popularized that physicians were able to examine their patients properly. 
Efforts were made at various times during several centuries to devise 
instruments for this purpose, but none seem to have gained favor until 
the middle of the nineteenth century, and it is only from that time 

15. Bouillard, J. B. : Oedeme de la glotte, in Dictionnaire de medecine et de 
chirurgie pratiques, Paris, Gabon [and others], 1834, vol. 12, pp. 112-121. 

16. Rayer, P., in Dictionnaire de medecine et de chirurgie pratiques, Paris, Gabon 
[and others], 1836, vol. 15, p. 241. 

17. Andral, G. : Coure de pathologie interne, Leqons de path. int. 1:304, 1836. 

18. Quincke, H. : Ueber akutes umschriebenes Hautodem, Monatsh. f. prakt. 
Dermat. 1:129, 1882. 

19. Striibling, P. : Ueber angioneurotisches Larynxoedem, Monatschr. f . Ohrenh. 
20:314 and 376, 1886. 
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forward that the study of the larynx has been on a sound basis. Accord- 
ing to Garrison 20 in his “History of Medicine,” the dentist’s oral 
mirror was mentioned almost two thousand years ago by Celsus, who 
called it a “specillum.” During the seventh century Paul of Aegina 
devised his “glossotochus” for examining the mouth and pharynx. 
According to Elsberg 21 in his excellent review of the history of these 
instruments, various physicians, including Ambrose Pare, reported sim- 
ilar devices, none of which gained favor. In 1807 Bozzini 22 wrote of 
his “light conductor,” in which he used the idea of illumination and 
reflection of light. In 1829 Babington 23 showed his “glottiscope” to 
the Hunterian Society of London, and it is said that he developed this 
instrument without any knowledge of the previous efforts of others. 24 
It was not until after the middle of the century that any real progress 
was made. In 1855 Manuel Garcia. 25 a Spanish singing teacher living 
in London, reported his method of studying the larynx with mirrors. 
He used these to study the movements of his own larynx, as well as 
to study those movements in others. This method was popularized by 
Czermak 20 and Turck, 27 who both published their papers in 1858, Czer- 
mak on March 27 and Turck on June 26. From this time on the 
use of mirror laryngoscopy spread, and it is from this time that 
the more complete knowledge of the larynx dates. 

PHYSIOLOGIC NATURE OF EDEMA 

Hajek 2 seems to have been the first observer to call attention to 
the distinct difference in the material which infiltrates the tissues in 
edema, describing observations at autopsy : In certain cases clear 
fluid readily flowed out of the tissues after simple incision and gentle 

20. Garrison, F. H. : History of Medicine, Philadelphia, W. B. Saunders 
Company, 1924. 

21. Elsberg, L. : Meaning and History of Laryngoscopy and Kindred Methods 
of Examination, Philadelphia M. Times 4:129, 1873. 

22. Bozzini, P. : Der Lichtleiter oder Beschreibung einer einfachen Vorrichtung 
und ihrer Anwendung zur Erleuchtung innerer Hoblen und Zivischenraume des 
lebenden animalischen Korpers, Weimar, 1807 ; cited by Windsor. 24 
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24. Windsor, T. : On the Discovery of the Laryngoscope, Brit. & For. Med.- 
Chir. Rev. 31:209 (Jan.-April) 1863. 

25. Garcia, M. : Observations on the Human Voice, Proc. Roy. Soc., London 
7:399, 1854-1855. 
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Kehlkopf Spiegelbilder und liber einige Kunstgriffe bei der laryngoscopischen 
Untersuchung, ibid. 15:817, 1859. 
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pressure ; in others a seropurulent or purulent exudate appeared, which 
was more gelatinous. Hajek also recognized that there was an inflam- 
matory as well as a noninflammatory type of edema, that it occurred 
in various infectious processes about the throat or sometimes at a 
distance and that it occurred with renal, cardiac and pulmonary con- 
ditions. 

The fact that laryngeal obstruction in some cases could be relieved 
by scarification and in others could not brought about the realization 
that the cause of this lies in the variation in the character of the fluid 
in the tissues, a matter of coagulability of the fluid which depends on 
the concentration of protein in the fluid. In spite of considerable work 
having been done, comparatively little is known of the tissue fluids. 
According to the theory of Starling , 2 * 5 the fluid which enters the tissues 
under normal conditions is practically protein free. Inquiry, vasodila- 
tion, inflammatory reactions and various other conditions may alter the 
capillary permeability to such an extent that, in addition to serum 
proteins, even blood cells may escape into the tissues . 29 

According to Peters and Van Slyke , 30 even less is known about 
the nature of the proteins in the tissue fluids than about their con- 
centration. Concerning the site of origin of the plasma proteins, they 
state 31 that evidence is not available except for fibrinogen, which has 
been shown to be formed in the liver . 32 The possibility that this 
knowledge might have clinical bearing on the treatment has been 
investigated, and Full 33 and McLester , 34 among others, expressed 
themselves as somewhat encouraged, although their investigations seem 
inconclusive. Foster and Whipple 32a showed that destructive and 
inflammatory lesions of any kind are the normal cause of increase in 

28. Starling, E. H. : On the Absorption of Fluids from Connective Tissue 
Spaces, J. Physiol. 19:312, 1895-1896. 

29. Krogh, A. : The Anatomy and Physiology of the Capillaries, New Haven, 
Conn., Yale University Press, 1922. 

30. Peters, J. P., and Van Slyke, D. D. : Quantitative Clinical Chemistry, Balti- 
more, Williams & Wilkins Company, 1932, vol. 1, p. 697. 

31. Peters and Van Slyke, 30 p. 396. 
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McMaster, P. D., and Drury, D. R. : The Source of Fibrinogen, Proc. Soc. Exper. 
Biol. & Med. 26:490, 1929. 

33. Full, H. : Bestimmung des Fibrinogengehalte des Blutes als Leberfunktions- 
prufung, Verhandl. d. deutsch. Kong. f. inn. Med. 33:478, 1921. 
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Special Reference to Diseases of the Liver, J. A. M. A. 79:17 (July 1) 1922. 
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the formation of the fibrinogen by the liver and that even in the pres- 
ence of severe hepatic damage the level of fibrinogen may be increased 
in response to injury. The effect of hepatic destruction on the produc- 
tion of fibrinogen, then, is noted only in cases in which the damage to 
the liver has become so severe that it can no longer produce what is 
necessary. 

Inflammatory edema is largely a vascular phenomenon, which seems 
primarily due to the stimulus of substances liberated from dead or 
injured tissues. 35 Great dilatation of the arterioles and capillaries 
occurs, probably due to paralysis by toxins which have been formed. 
Many capillaries which have been closed open because of loss of tone, 
and the permeability of their walls increases, allowing clear fluid to 
escape into the tissues. As more fluid is lost from the capillaries, the 
red cells begin to form clumps, and the slowing of the blood stream 
is increased; the leukocytes become adherent to the capillary walls and 
make their way through into the tissues, where they, together with 
antibodies which have been poured out with the plasma, attack and 
liquefy the bacteria. Schade and his associates 30 have shown that 
material from abscesses, even if the cells are removed by a centrifuge, 
may contain as much protein as serum or more. It is presumed that 
in the case of abscesses, however, a large part of the protein is derived 
from broken-down tissue and only a part from the blood stream. 

Fluids from patients with cardiac or renal edema do not clot, and 
this is evidence that the)'' contain no appreciable amount of fibrinogen. 
Indeed, it has been shown by Salvesen and Linder 37 that there was 
only 0.05 to 0.35 per cent total protein in the fluid from the edema in 1 
case of nephrosis and 3 of cardiac decompensation. Fahr and Swan- 
son 38 found only traces of globulin in such fluids. In angioneurotic 
edema, on the other hand, Govaerts 30 found the fluid to contain larger 
amounts of protein, the globulin content being almost as high as in the 
patient’s plasma. He was able, also, to detect traces of fibrinogen. He 
inferred from this that angioneurotic edema is associated with dis- 

35. Wright, S. : Applied Physiology, London, Oxford University Press, 1934, 

p. 268. 

36. Schade, H., and others : Weitere Untersuchungen zur Molekclarpathologie 
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turbances, probably vasodilator, which render the capillary walls more 
permeable. 

Such evidence as is available, then [according to Peters and Van Slyke, 30 
concerning the protein content of tissue fluids in disease], tends to support the 
theory of Starling and favors the hypothesis that renal and cardiac oedemas are 
not due to any change in the permeability of the capillaries. 

The deficit following either proteinuria or malnutrition falls, as a 
rule, chiefly on the albumin factor and is accompanied by a tendency to 
edema. The edema of degenerative Bright’s disease appears certainly, 
and the edema of the various malnutritional states, probably, to be due to 
an albumin defect in the blood plasma . 40 

In attempting to determine the cause of the sudden edema in cases 
of allergy, considerable work has been done with paraphenylendiamine, 
which has the same action as histamine on the capillaries but not so 
severe. Dubois and Vignon 41 were the first to point out that after its 
injection into dogs edema of the head and neck developed, with, some- 
times, an exophthalmos. Tainter and Hanzlik , 42 Gibbs 43 and Nemours 44 
also have worked with the drug, using rabbits and cats. The effect was 
similar, the vessels of the head being decidedly more involved. The 
larynx became markedly edematous, and the animals died of asphyxia 
unless tracheotomy was performed, the latter prolonging life for some 
time. The edematous areas when incised did not collapse, and the 
appearance was likened by Gibbs to that of an incised nasal polyp. 
Gibbs showed that the increased permeability was not due to any 
action of the central nervous system and was independent of it, as 
the same effect was observed in decerebrate animals. Electrical stimula- 
tion of the superior cervical ganglion delayed the development of the 
edema on the stimulated side, probably by lessening the concentration 
of the drug. Tainter and Hanzlik confirmed this observation and also 
showed that vasodilator drugs hasten the effect and vasoconstrictor 
drugs delay it. Ligation of the carotid arteries before injection pre- 
vents the drug from reaching the head and edema does not develop. 
Nemours confirmed the findings of the others and also demonstrated 
the presence of eosinophilic cells in the edematous tissue. These were 

40. Krogh, 29 p. 696. 
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not present in the control specimens, and their presence increased the 
similarity of the picture to that of allergy. 

It has been frequently noted that certain nonantigenic substances, 
such as acetyl salicylic acid, in some cases produce sudden laryngeal 
edema. Landsteiner and V an der Scheer 15 in their work seem to 
have answered the question how this can occur. They found that a 
crystalloid united with a protein carrier acts as an antigenic agent, 
that crystalloids in conjunction with protein injected into experimental 
animals cause the formation of an antiserum combining anticrystalline 
and antiprotein functions. 

SYMPTOMS 

The onset of symptoms of laryngeal edema may be abrupt and 
without preliminary signs of any sort, and the symptoms may assume 
alarming proportions in a few minutes. In other cases some warning 
may be given through the presence of local factors which, to the 
laryngologist, suggest that the symptoms should be watched for. 

Hoarseness may or may not be present. Cough is usually present 
but of varying severity. There are local sensations of dryness, heat 
and tickling. As obstruction increases there is wheezing; the breathing 
becomes stridorous, and asphyxia develops unless active measures are 
taken. There may also be difficulty and pain on swallowing, and the 
pain may be referred to the ear. As breathing becomes severe there is 
indrawing of the suprasternal notch and the abdominal muscles due to 
the excessive effort to pull in sufficient air. These symptoms may accom- 
pany laryngeal edema of whatever origin, but if the case is one of 
angioneurotic edema there may be also gastrointestinal symptoms, vom- 
iting, abdominal pain and diarrhea. Occasionally urethral and vesical 
irritation appears. If the case is one in which the primary cause was 
an inflammatory condition about the throat, the symptoms of this condi- 
tion also will be present. Cardiorenal and pulmonary diseases, of 
course, give their symptoms in the conditions arising from them. 

With inflammatory conditions the onset is usually more gradual 
than with angioneurotic, and the possibility of the occurrence of edema 
should be borne in mind in the care of allergic patients. 

Examination of the throat with edema of inflammatory origin may 
reveal any one of the conditions which may be the exciting cause. In 
some cases, because of the accompanying condition, it is almost or 
quite impossible to make a proper laryngeal examination because of 
limitation of movement of the jaw or swelling of various parts of the 
pharynx or tongue. However, when it is possible to insert a mirror 
or laryngoscope the picture depends on the part of the laryngeal 

45. Landsteiner, K., and Van der Scheer, J. : On Specificity of Serological 
Reactions with Simple Chemical Compounds (Inhibition Reactions), J. Exper. Med. 
54:295-305, 1931. 
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structure involved. The epiglottis is much swollen, and the space 
between it and the base of the tongue may be completely filled with a 
swollen and glistening mass. One or both of the aryepiglottic folds may 
be greatly swollen, and these may become so large that they can be seen 
projecting as rounded smooth masses above the base of the tongue as 
soon as the latter is depressed. The space between these folds may be 
so narrowed that further examination is impossible. If the edema is 
inflammatory in origin the swellings are pinker; if it is angioneurotic 
they are paler and have more the appearance of a glistening nasal 
polyp. In the latter event, too, they have a firmer appearance than 
edema of inflammatory or cardiorenal origin. 

CAUSATION 

The causes of edema of the larynx may be outlined as follows: 

I. Local causes 

A. Noninfectious conditions 

(a) In the larynx 

1. Irritation by a foreign body 

2. Fracture, wounds of larynx or injuries at birth 

3. Inhalation of steam 

4. Inhalation of irritating gases 

5. Contact with corrosive liquids 

6. Contraction of scar tissue following operation 

(b) In tissues adjacent to the larynx 

1. Wounds or foreign bodies involving the base of the tongue or 

the pharynx 

2. Neoplasms or scars in adjacent tissues causing interference with 

venous return 

3. Enlargement of the thyroid 

4. Exposure to roentgen rays or radium 

B. Infectious conditions 

(a) In the larynx 

1. Ulceration from tuberculosis, syphilis, chronic laryngitis, typhoid 
fever, smallpox or gonorrhea (rarely) 

( b ) In tissues adjacent to the larynx 

1. Pharyngeal involvement of acute infectious diseases 

2. Tonsillitis and peritonsillar abscess 

3. Pharyngitis and retropharyngeal abscess 

4. Lingual tonsillitis 

5. Cervical adenitis 

6. Ludwig’s angina 

7. Erysipelas 

8. Cellulitis of the neck 

II. General causes 

A. Allergy 

B. Cardiac disease 

C. Renal disease 

D. Pulmonary disease 

E. Medication (iodides) 
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TREATMENT 

The treatment of laryngeal edema depends in part on the condition 
underlying the local involvement, although in all cases, irrespective of 
causation, the basic consideration is to open and keep open the airway. 
In general the patient should be in bed in a room with moist air. (A 
steam kettle with tincture of benzoin compound is useful.) Vocal rest 
and absolutely quiet surroundings are important. If the patient can 
swallow and is not too debilitated, catharsis is indicated and hot packs 
may be used. 

Local spraying with epinephrine, 1: 100, chilled, or even a weaker 
solution may be of great aid in reducing the swelling. Naturally, 
attention to ail}' local condition in the throat which might be the pri- 
mary cause is called for. Scarification of the edematous areas is of 
little use except in conditions of cardiac or renal origin in which the 
fluid in the tissues does not coagulate. In most of the other cases 
scarification may only tend to increase the inflammation and give little 
if any relief. Cold compresses may be helpful, and cracked ice in the 
mouth may give relief. No matter what the origin or what other 
measures are taken, when the condition is severe, the physician should 
be prepared to do emergency tracheotomy. Inhalation of oxygen may 
carry the patient over a critical point. The patient’s strength should be 
sustained by whatever measures seem most suitable. 

In cases of angioneurotic edema hypodermic administration of 
epinephrine, 1 : 1000, in 0.5 or 1 cc. doses will in most cases give rapid 
relief. Local spraying with chilled epinephrine, 1 : 100, as mentioned, 
is helpful. Scarification and application of medication by means of 
swabs is unwise. Alsolute silence should be enforced, the patient 
not being allowed to utter a word. The patient should be constantly 
watched and facilities always at hand for quick tracheotomy. In 
most cases the condition will spontaneously subside, and as soon as 
possible after this tests should be made to determine the exciting 
agent. Jackson 46 stated that sometimes the signs seen in the laryngeal 
mirror are a better index to the condition than is the dermal reaction 
to the test. Focal infections should be looked for in the nose and 
throat, but unless indications are definite, operation should not be rushed. 
All observers seem to point out the great need for a complete history, 
going thoroughly into the patient’s habits and environments. In so far 
as possible all sources of, or causes for, worry should be removed, 
as it appears that worry and mental stress are definite factors in the 
precipitation of some attacks. Jackson advocated a thorough general 

46. Jackson, C., in Jackson, C., and Coates, G. M. : The Nose, Throat and 
Ear and Their Diseases, Philadelphia, W. B. Saunders Company, 1929, p. 836. 
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examination, even with endocrine investigation, but stated the belief 
that whatever endocrine imbalance appears is not a causative factor 
but a result of faulty habits of life which have been involved in the 
condition and that the imbalance will clear up after the patient is put 
on a proper regimen. 

Family history should be looked into. Heredity is an important 
factor, Osier 47 having reported angioneurotic edema in 19 of a family 
of 39 in five generations, at least 2 of whom died of the condition. 
J. R. and T. R. Crowder 48 reported 27 among 63 persons in five 
generations, half of whom died of the condition. 

It is well to caution against the indiscriminate use of antitoxins or 
the administration of serums of any kind to persons who are known 
to be allergic or who have a family history of allergy and alwaj'S to be 
cautious with patients to whom a serum has been administered pre- 
viously. If it is essential that a serum be given, desensitizing doses 
should be injected and a careful watch kept during the process. 

It might be well also to call attention again to the need for facilities 
for performing tracheotomy in all serious attacks. 

Certain angioneurotic patients die suddenly, and it has been sug- 
gested by Theisen 40 that some of these deaths may be due to edema 
involving the cardiac or respiratory center in the brain. 

EXPERIMENTAL WORK 

The principal experimental work on the loose areolar tissues of the 
larynx in an endeavor to find the limits to which edema might extend 
has been done by Sestier, 50 Hajek 2 and Logan Turner. 51 The first 
experimental work was reported by Bichat 70 when he produced edema in 
the epiglottis of a dog, as mentioned earlier in this paper. This, how- 
ever, gave little information as to the extent to which the edema 
might spread. Sestier first attempted to determine the situation by 
seeing where the mucosa would strip off readily. He later performed his 
classic experiment, in which he ligated the .left carotid artery in a 
cadaver and injected about 2 quarts (1.9 liters) of water into the 
right. Hajek in his work injected directly into the submucous tissues, 

47. Osier, W. : Hereditary Angioneurotic Edema, Am. J. M. Sc. 95:362, 1888. 

48. Crowder, J. R., and Crowder, T. R. : Five Generations of Angioneurotic 
Edema, Arch. Int. Med. 20:840 (Dec.) 1917. 

49. Theisen, C. F. : Acute Laryngeal Edema, Ann. Otol., Rhin. & Laryng. 33: 
487, 1924. 

50. Sestier, F.: Traite de l’angine Iaryngee oedemateuse, Paris, J. B. Baillicre 
1852. 

51. Turner, A. L. : The Submucous Areolar Tissue of the Larynx and Its 
Significance in the Spread of Edema, Edinburgh M. J. 11:417, 1902. 
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as did Logan Turner. The present work confirms, in the main, their 
findings, but certain conflicts will be pointed out. 

This work was done through the courtesy of Dr. Oscar Batson 
and the department of anatomy of the Graduate School of Medicine of 
the University of Pennsylvania. 

The specimens consisted of 15 infant and 4 adult larynxes. A 
block removal was made of the tissues of the neck anterior to the 
vertebral muscles, so that each specimen consisted of the tongue, the 
soft palate, the entire pharynx, the larynx, the trachea down to about 
the fourth or fifth ring and upper part of the esophagus. Adult speci- 
mens were all recent, and infant specimens were from newborn babies, 



Fig. 1. — Section of tissue from over the cricoid of an infant, showing the dense 
fibrous barrier in the midline. This specimen was injected from one site on the 
left side, and the fluid was held up by this barrier until, on further injection it 
passed around in front of the epiglottis and traveled backward to meet the cricoid 
barrier on the right side. (Kaiserling’s solution was injected.) 

the majority of which had been frozen. The frozen specimens were 
thawed slowly, and none of the series was heated at any time. Some 
of the injections were made with Kaiserling’s solution no. 3, a mixture 
of potassium acetate, glycerin and water. Others were made with a 
10 per cent solution of gelatin colored with water blue. The specimens 
were split up the midline of the posterior pharyngeal wall, and injec- 
tions were made directly into the submucosa. 

In the infants the injections were in most cases made under the 
mucosa of the pharyngeal wall and the entire injection carried out 
through this one site. A flattened swelling at once appeared and 
extended forward to the lateral pharyngoepiglottic fold, where it was 
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temporarily held in check, the fluid meanwhile almost obliterating the 
piriform sinus. At the same time, the aryepiglottic fold became edema- 
tous to a marked degree, and the fluid found its way downward through 
the submucous tissues over the esophageal aspect of the cricoid, but 
the spread here was abruptly checked in the midline. The swelling 
extended downward for a short distance below the lower margin of the 
cricoid and was almost baglike in appearance. 

The presence of this barrier of fibrous tissue in the midline over the 
cricoid seems to be described here for the first time. Neither Hajek 



Fig. 2. — Infant larynx injected through the left side with Kaiserling’s solution, 
showing the median barrier over the cricoid to be sufficiently dense to hold the 
fluid in check, although enough force was used to force it forward around the 
front of the epiglottis and to involve the aryepiglottic fold of the opposite side. 

nor Turner mentioned it; indeed Turner definitely stated that the 
fluid readily passes from one side to the other over the cricoid. 

By injection of further material through the same site the whole 
of the lateral edematous area became more cup shaped, the fluid break- 
ing through the lateral pharyngoepigloltic fold, where it had encoun- 
tered some resistance, and passing on after a short delay at the lateral 
glossoepiglottic fold to enter the vallecula. During this development 
the fluid further expanded the arvepiglottis fold and passed up on 
the anterior surface of the epiglottis but stopped abruptly at the margin 
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of this structure. The vallecula was obliterated as the fluid was again 
held up by the median glossoepiglottic fold. This fold contains more 
fibrous tissue than the lateral folds and provides more resistance to 
the passage of the fluid. Even when fully injected this fold will be 
outlined by a depression in the midline over the edematous epiglottis. 
The entire anterior surface of the epiglottis becomes edematous, and 
the fluid passes forward on the base of the tongue almost as high as the 
tip of the epiglottis. This observation also seems to vary from 



Fig. 3. — Larynx of an adult Negro injected with Kaiserling’s solution; marked 
edema over the cricoid stopping abruptly in the midline; piriform sinus and 
aryepiglottic fold much involved, with beginning edema over the epiglottis. The 
side of the epiglottis is being bent inward by the pressure of the edema. 

the findings of previous observers, as they stated that the edema would 
not spread farther than halfway to the level of the epiglottic tip. 

As further fluid is injected, the resistance of the median glosso- 
epiglottic fold is broken down, and the vallecula on the opposite side is 
obliterated by an edematous mass which spreads all over the anterior 
surface of the epiglottis and upward on the base of the tongue. Still 
further injection through the original site forces the fluid through 
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the submucous tissues of the opposite side, the process already described 
being repeated but in reverse order, until the fluid meets, traveling in 
annular fashion, the dense fibrous barrier in the midline over the 
cricoid. 

As is shown in figure 4, when the injection is carried out from 
behind and the aryepiglottic folds involved, first there tends to be an 
incurvation of the lateral margins of the epiglottis, which in the infant 
exaggerates the natural V shape of that structure and in the adult 
causes it to approximate the infantile V type. On the other hand, it 



Fig. 4. — Infant larynx injected with Kaiserling’s solution from four points, 
from either side of the pharynx below and from either side anteriorly above 
the valleculae; exaggeration of the infantile V shape of the epiglottis; abrupt 
limitation of the edema at the epiglottic rim ; close approximation of the aryepiglottic 
folds; marked edema over the esophageal aspect of the cricoid, with the median 
barrier outlined as a groove. 

was found that if the injections were made so as only to affect the 
valleculae and the anterior surface of the epiglottis the latter was broad- 
ened, was less curved than normal and was not forced backward over 
the airway. This has already been pointed out by Turner. 01 

_ On opening the larynx it was found that the injected material 
failed to involve the under surface of the epiglottis at any point, because 
the mucosa was densely adherent. The aryepiglottic folds were com- 
pletely filled, as was all the space between the laryngeal mucosa the 
thyrohyoid membrane, the thyroid and the cricoid cartilage. The ’yen- 
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tricle was obliterated, and its opening into the larynx was outlined as a 
mere slit. There was practically no edema over the true cords, 
although they showed rounded edges. 02 There was some involvement 
of the submucous tissues of the ventricular bands, particularly on the 
upper aspect, where they are looser and more abundant. Both true 
cords and ventricular bands could be readily identified and were not 



Fig. 5. — Adult larynx injected with gelatin colored with water blue; A, epi- 
glottis ; B, aryepiglottic fold ; C, thyroid cartilage ; D, ventricular band ; E, ventricle 
obliterated ; F, true cord ; G, infiltration of underlying tissues forcing cords 
medially; H, cricoid cartilage. 

lost in the edematous mass. On cross section the tissues forming these 
structures were shown to be practically uninvolved (fig. 5). 

52. Clinically edema of the true vocal cords is rare but occasionally occurs, 
producing rounding of the edge or, when circumscribed, resulting in sessile or 
pedunculated polyps. When this occurs it is due to involvement of Reincke’s space, 
which is “a potential microscopic space, probably consisting of a basement membrane 
of colloidal material lying beneath the epithelial lining of the cords and extending 
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Sestier, Hajek and Turner all found little submucous areolar tissue 
over the ventricular bands and practically none over the true cords. 
They all realized that obstruction occurring in this area is due to these 
structures being forced medially en masse by infiltration of the under- 
lying tissues, though considerable swelling may occur on the upper aspect 
of the ventricular bands. Sestier found actual infiltration of fluid 
between the fibers of the thyroarytenoid muscle. 

In none of the specimens could edema be demonstrated in the 
area below the true cords. 

One specimen was injected before being split down the midline of the 
pharynx, and the fluid was found limited to the side of the pharynx 
injected. 

These findings confirm the work of previous observers in the main, 
but two new facts are presented : 

1. A dense and definite fibrous band holds down the mucosa along 
the midline over the cricoid cartilage on its esophageal surface, running 
in a vertical direction. 

2. Submucous areolar tissue on the base of the tongue extends 
upward as high as the tip of the epiglottis. 

CONCLUSIONS 

While experiments on the cadaver cannot exactly reproduce what 
occurs in the living subject, they can undoubtedly give a rather accurate 
idea of the extent to which edema of the larynx may extend. They 
seem to indicate that edema may be localized between two adjacent 
condensations of fibrous tissue, represented by the barriers which have 
been pointed out. Certain chemical or physiologic effects of the fluids 
may develop in these tissues in disease which might lessen the efficiency 
of these condensations as barriers to the spread of involvement, as 
compared with their efficiency in checking the spread of the fluid in 
these injections. Certain types of edematous fluid may spread more 
rapidly than others because a difference in the protein content affects 
the diffusibility. Various factors such as these make it difficult to 
evaluate clearly the clinical importance of these particular findings. 
Localized edema is known, however, to occur in various parts of 
/ the larynx, and that many times in areas which might be limited 
fiy the barriers here described. So far as I have been able to deter- 
mine, however, no clinician has observed unilateral edema over the 
esophageal surface of the cricoid. Whether this is because it has 
been hidden by edema over the arytenoid areas I do not know, but it 

■from the anterior extremity only to the tip of the vocal process.” Lederer, F. L.: 
Diseases of the Ear, Nose and Throat, Philadelphia, F. A. Davis Company, 1938 
p. 568. 
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seems likely, as involvement of this area would almost surely be 
accompanied by edema over the arytenoid area and the aryepiglottic 
fold of that side. 

These experiments indicate also that if the edema involved only the 
valleculae and the anterior surface of the epiglottis, there would be 
little interference with breathing and probably few symptoms other 
than a sensation of a mass in the throat. It is possible, however, that 
with the broadening of the surface of the epiglottis and the consequent 
interference with close approximation of the aryepiglottic folds there 
might be some difficulty in completely closing the airway when swallow- 
ing and fluids might trickle down into the larynx. Such a localization 
might follow involvement of the lingual tonsil or ulcerations of the 
epiglottis. 

The results indicate, too, that with infections of the tonsil or the 
lateral pharyngeal wall when edema arises it may extend downward into 
the piriform sinus and from there extend into the aryepiglottic fold. 
Edema of one aryepiglottic fold might cause some respiratory difficulty 
but would not cause asphyxia ; however, if both should become involved 
the situation would become acute. It appears that in mild conditions 
the fold only would be invaded, but it seems sure that if there were 
much swelling of the structure the fluid would almost certainly have 
to extend down over the esophageal surface of the cricoid and also 
invade the- deeper tissues on the interior of the larynx. If this involved 
only one side there would still be breathing space, but if both were 
involved there would be asphyxia. 

The findings seem to emphasize the need for careful watching in 
any case in which edema has developed or may develop, as the fluid 
may travel fast and far and when there is swelling of the upper struc- 
tures one cannot see how rapidly the obstruction is developing below. 
One should alwaj^s be prepared for emergency tracheotomy at the first 
signs of acute asphyxia. 

114 West Phil-EUena Street, Mount Airy. 



OF WIiAT VALUE IS ROENTGEN THERAPY 

FOR SINUSITIS? 

A R1IIX0L0GIC STUDY OF TWENTY-TWO CASES 
E. TRIBLE GATEWOOD, M.D. 

RICHMOND, VA. 

Rhinologists are frequently confronted today with the question of the 
value of roentgen therapy for sinusitis. Are they sufficiently informed 
of the effects and end results of this type of therapy to give an intelligent 
answer ? 

A review of the literature indicates that little has been written on 
this subject by rhinologists, either in America or abroad. With few 
exceptions it is discussed by radiologists alone. While this may seem 
logical, it is, on the contrary, impracticable. One cannot omit the rhino- 
logic phase if the end result is to be properly evaluated. 

Tliost 1 first called attention to this form of therapy, in 1913. How- 
ever, little interest was shown in the United States until 1923, when 
Osmond 2 reported a series of cases in which treatment was favorable. 
Heidenhain and Fried 3 followed this report in 1924. Beginning at this 
time many indifferent and conflicting reports appeared in foreign liter- 
ature, but it was not until 1932, when Butler and Woolley 4 reported 
100 cases of chronic sinusitis treated with promising results, that radi-’ 
ologists in America developed much interest. In their enthusiastic pres- 
entation at the meeting of the American Medical Association in 1934 
Butler and Woolley G discussed the follow-up results of treatment in 
450 cases, naming five classifications of sinusitis, with an aggregate 
report as follows : entire relief in 55 per cent of cases, definite improve- 
ment in 36 per cent and no improvement in 9 per cent. Their best 

Presented as a candidate’s thesis to the American Laryngological, Rhinological 
and Otological Society, Inc. 

1. Thost, A.: Die Behandlung von Erkrankungen der oberen Luftwege und 
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2. Osmond, J. D. : Roentgen Therapy of Acute Infections of the Antrum and 
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5. Butler, F. E., and Woolley, I. Mh: Roentgen Therapy in Chronic Sinusitis 
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results were obtained in cases of chronic sinusitis with hyperplastic 
membranes and their poorest results in cases of polypi. In contrast to 
other observers, they obtained some response from patients with an 
atrophic type. They stated also that in cases of chronic sinusitis with 
fibrotic membranes their results were variable, while in cases of post- 
operative sinusitis only clinical improvement appeared. Warren 0 
reported 72 cases in which sinusitis was treated in 1935 with good 
results. He included all forms of sinusitis except atrophic. He classi- 
fied his cases in three groups stating that virgin sinusitis of the hyper- 
plastic type gave the best response. The results with the purulent type 
were less spectacular and those in cases of polypi or cysts were dis- 
appointing. Collectively, his results were as follows : marked improve- 
ment in 40 per cent of cases, moderate improvement in 25 per cent, 
temporary results in 20 per cent and no change in 15 per cent. He did 
not report any patient as cured. Hodges ' preferred to treat patients 
that manifest thick membranes with granulations. He believed that acute 
infections with pus, here as in other parts of the body, should be drained. 
Rathbone 6 7 8 9 reported a large series of cases (72) of children only with 
the following conclusions : 57 per cent of the patients apparently cured, 
28 per cent improved and 15 per cent not benefited. He stated that the 
ideal child to treat is one with diffuse lymphoid hyperplasia throughout 
the sinuses and throat, with a watery discharge. Soloman and Weill 0 
were less enthusiastic, stating that their results seemed only of sufficient 
interest to justify calling their colleagues’ attention to this new form of 
therapy. Koch 10 in an exceedingly lengthy article discussed many 
'phases of the treatment. His series consisted of 22 cases in which the 
patient responded well and 28 cases of chronic sinusitis in which the 
patient did poorly; that is, only 11 of the 28 patients recovered. He 
defined recovery as meaning disappearance of pain and secretion. 
Whether the membrane returned to normal or not he did not know. 
Holfelder 10a said that the results in his experience were uncertain, and 
he expressed opposition to irradiation of the sinuses. Spiesz and Vosz 10a 

6. Warren, E. D.: The Value of X-Ray Therapy in Chronic Sinusitis, 
Laryngoscope 45:864-8 76, 1935. 

7. Hodges, F. M. : Roentgen Therapy of Infections of the Nasal Accessory 
Sinuses, Am. J. Roentgenol. 39:578-584, 1938. 

8. Rathbone, R. R. : Roentgen Therapy of Chronic Sinusitis in Children, Am. 
J. Roentgenol. 38:102-108, 1937. 

9. Soloman, I., and Weill, G. A. : La roentgentherapie dans le traitement des 
sinusites, Oto-rhino-laryng. internat. 16:523-525, 1932. 

10. Koch, J. : Klinische und experimentelle Erfahrungen iiber die Rontgen- 
bestrahlung akuter und chronischer Nebenhohlenerkrankungen, Arch. f. Ohren-, 
Nasen- u. Kehlkopfh. 143:385-405, 1937. 

10a. Cited by Koch. 10 



GATEWOOD— ROENTGEN THERAPY FOR SINUSITIS 277 


also were opposed to this form of therapy. Champeil and Tillier 11 
have expressed with emphasis the definite relief of pain afforded their 
patients, but they were uncertain about any curative effects. Kisch 
and Salniond 12 voiced a like report on the treatment of 7 patients. 

A personal check-up in 22 cases of chronic sinusitis observed before 
and after roentgen therapy has caused me to question whether the 
results generally reported in radiologic literature are not more apparent 
than real. It seems that this could be determined only by including 
clinical studies by the rhinologist and microscopic studies by the path- 
ologist. The conclusions drawn from the study of this small group 
mean little statistically, yet close clinical and microscopic observation 
in a few cases may be of more worth than the evaluation of subjective 
symptoms and roentgen evidence in a much larger series. Four patients 
in m)' group showed complete relief of symptoms. The clinical find- 
ings were entirely normal and the diagnostic films clear. These patients 
were considered, in a sense, well. Eight patients were symptomatically 
improved; that is, they manifested better nasal respiration and less 
secretion. Follow-up films indicated moderate to complete recession of 
the membranes, which could be interpreted as improvement in some 
•cases and complete relief in others. However, none of the patients 
were entirely normal clinically. Irrigations of the antrums of 3 of 
the S patients showed purulent discharge. Ten patients thought that 
they were not helped symptomatically. Scout films did not show any 
appreciable change from the original roentgenograms. Clinical exami- 
nations showed little or no difference from the condition before roentgen 
treatment. Four of the 10 patients who did not show clinical or roent- 
gen change in their condition after treatment were operated on. Each 
patient was subjected to a double Caldwell-Luc operation. The antrums 
in each case were found to contain hyperplastic infiltration and poly- 
poid granulations filling the cavity nearly to its capacity and 
accompanied by a purulent discharge. Cultures showed streptococci. 
Observations by direct inspection of the antral contents during operation 
did not vary from those on similar infections in other cases, in 
which the operative condition had not been subjected to irradiation. 
Adhesions or unusual difficulties were not encountered in removing 
the contents from the cavities. Healing was uneventful and results 
satisfactory. In other words, nothing out of the ordinary was encoun- 
tered in the operative technic, healing or end results in these antrums 
to indicate that irradiation had affected them in any way. 

11. Champeil and Tillier, R. : Radiotherapie dans les sinusites fronto-maxillaires, 
Bull, et mem. Soc. de radiol. med. de France 19:420-422, 1931. 

12. Kisch, H., and Salmond, R. W. A. : Treatment of Post-Operative Pain in 
Chronic Sinusitis by X-Rays, J. Laryng. & Otol. 49:464-465, 1934. 
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Under microscopic study, sections made in these cases did not show 
evidence of roentgen therapy, with the exception of that from a 
patient who was operated on six days after his treatment. This sec- 



Fig. 1. — Photomicrographs of tissue removed from chronically inflamed antrums 
during Caldwell-Luc operations. Prior roentgen treatments have not left a 
demonstrable effect. 


tion showed fewer lymphocytes than did the other slides. Otherwise, 
there was not any obvious difference. This is in keeping with the 
generally accepted opinion regarding the effect of roentgen treatment 
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in certain types of cases. It is possible that in the other cases a like 
change in the tissues was experienced, but regeneration of lymphocytes 
occurred during the longer interim between treatment and operation. 



Fig. 2.— Photomicrographs made under the same conditions as those shown 
in figure 1, with the same results. 

With this single exception all the sections showed infiltration of round 
cells and numerous fibroblasts with proliferation of connective tissue. 
Evidence of macrophages, arterial obliteration or necrotic spots was not 
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present. There were a few scattered areas of ciliated epithelium, but 
in the main this had been replaced by pathologic changes. 

These 22 cases were observed before and after the radiologic treat- 
ments. My examinations consisted of the taking of histories, clinical 
inspection, investigation by shrinkage, suction and lavage and com- 
parison of films taken before and after treatments. Rhinologists who 
interpret their own roentgenograms realize through other methods of 
examination how unreliable roentgen examination may be in analyzing 
disease of the ethmoid or the sphenoid sinus. Most of the roentgen- 
ologic literature describing films taken before and after treatments 
emphasizes in particular the antral changes, which are frequently 
marked if the sinusitis is hyperplastic. However, it is known that 
this is not sole proof, as parallel changes may occur spontaneously 
in many instances. Similarly, contrast shadows are not so easily 
demonstrated in the frontal sinuses, and I have never been able to 
note any appreciable difference in the -roentgenograms of the ethmoid 
and sphenoid sinuses before and after treatment. Case reports that 
appear in the radiologic literature seem not to include any uniform 
rhinologic study whatsoever. If proper evaluation is to be made of 
this form of therapy the investigation should be shared by those 
versed in the clinical and microscopic aspects of this disease. Radiologic 
examinations alone are incapable of leading to such an evaluation. I 
make this statement in full recognition of the valuable part' which 
roentgen examination plays in the diagnosis of sinusitis, as it has been 
my custom for the past fifteen years to make office routine of this 
procedure. In this connection Fenton 13 made the following statement : 

. . . reliance upon radiographic “diagnosis” must be confirmed by the clinician. 
It should be remembered that malignancy, syphilitic infiltration and long-standing 
fibrous changes may look just as opaque in a radiograph as do the edematous 
lining or the mucopurulent exudate of ordinary sinus diseases. 

It is generally agreed by all radiologists and accepted by rhinologists 
that roentgen rays affect certain hyperplastic types of sinal membrane. 
In other types, there may be a temporary recession of lymphoid tissue 
with regenerative changes. Other membranes may present more estab- 
lished fibrosis, which resists irradiation from the outset. Without 
exception all roentgentherapeutists agree that their most favorable 
results are with sinusitis presenting marked infiltration with little air 
space and that thought to be subacute or of recent development. This 
is probably why young children, in general, are thought to be more 
responsive than adults. It is common knowledge that roentgen rays 
do not inhibit bacterial growth directly, yet this fact does not preclude 

13. Fenton, R. A.: Recent Trends in Treatment of Sinus Disease, Northwest 
Med. 33:90-95, 1934. 
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the rays from acting as an adjunct indirectly by promoting better drain- 
age and ventilation in certain hypertrophic types. Fenton expressed 
the opinion that sinal membranes which present a preponderant lympho- 
cytic infiltration may receive some benefit from this form of treatment. 
Larsell and Fenton 11 stated in another article that the therapeutic use 
of roentgen rays may produce some fibrosis following the destruction 
of round cells but that healing of suppurative changes in the submucosa 
cannot thus take place. 

According to Larsell, as quoted by Butler and Woolley : 5 

The effect of the x-ray treatment appears to be due primarily to an early 
destruction of the lymphocytes in the infected membranes. About 48 to 72 hours 
after treatment of membranes which had been infected for several weeks, there 
appears to be an increase in the number of macrophages. These are believed to 
come in response to substances released by the breaking down of the lymphocytes. 
These macrophages arc seen to be laden with cellular debris and blood pigments. 
It is possible that they also engulf bacteria. 

The membrane becomes gradually reduced in thickness but retains numerous 
plasma cells, polymorphs, and some histocvtcs. Alter a week or more some 
fibrosis appears. Several weeks after irradiation, nodule-like masses of lymphocytes 
may be seen in some of the membranes, indicating a return of lymphocyte forma- 
tion. 

There is no evidence of injury to the cilia, epithelium, or cellular elements other 
than the lymphocytes as the result of x-ray dosage. The fibrosis is considered 
a result of the inflammatory process, and the increased number of histocytes 
immediately following the infection. 

Heine , 15 writing on the effects of irradiation on ciliated epithelium, 
corroborated these statements in effect. From the clinicians’ point of 
view acutely inflamed sinuses should not be subjected to irradiation. 
This is especially true in cases in which ample drainage facilities may 
not be provided, on account of the acute swelling that may follow 
such a procedure. 

A standardized technic does not appear to be used by radiologists 
as a whole for this form of therapy, judging from the literature. Many 
of the authors favor large infrequent doses, and others prefer light 
doses scattered over a longer period. The importance of proper technic 
in order to avoid undesirable effects on the eyes, the sense of smell 
and the hypophysis is stressed by all radiologists. 

It is well recognized, with all the precautions considered, that it 
is impossible to irradiate all the sinuses without including the pituitary 
gland. Knowing that glandular structure is peculiarly sensitive to 

14. Larsell, O., and Fenton, R. A.: Further Research on Experimental and 
Clinical Sinusitis, Arch. Otolaryng. 20:782-789 (Dec.) 1934. 

15. Heine, L. H.: Effects of Radiation upon Ciliated Epithelium Ann. Otol. 
Rhin. & Laryng. 45:60-74, 1936. 
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roentgen rays, one should proceed cautiously in applying this therapy 
to the young. It is my suggestion that animal experimention with 
similar technic should be thoroughly exploited before this form of 
therapy is accepted as harmless. 

CONCLUSIONS AND SUMMARY 

It seems that roentgen therapy for any form of sinusitis is in its 
earliest experimental stage. 

Closer cooperation between the radiologist, the rhinologist and 
the microscopist must be obtained before determining the true effects 
of this therapy. 

It is essential that the rhinologist make the final examination in 
order to avoid erroneous conclusions in many instances. 

Twenty-two patients were examined roentgenologically and rhino- 
logically before and after receiving therapy, with no definite 'evidence 
of uniform improvement of the infection in spite of roentgenologic 
changes. 

With the exception of a single case, microscopic examination of 
the polypoid content of 8 antrums which had been subjected to roent- 
gen therapy did not show any obvious difference from similar pathologic 
contents of other antrums which had not received like treatment. 

Drs. William A. Shepherd and George Z. Williams interpreted the microscopic 
slides. 



USE OF EXPANDING ESOPPIAGOSCOPE FOR 
EXTRACTION OF FOREIGN BODIES 

E. I. MATIS, M.D. 

KAUNAS, LITHUANIA 

The extraction of a foreign body is often most . difficult, and in 
some cases the usual instruments prove unequal to the task. This being 
so, the use of certain new instruments is a great help, among which 
is the expanding esophagoscope which I have designed. 1 

The great difficulty met in using some instruments is due to the 
tendency of the wall of the esophagus to contract and to press the ends 
of the tubes together. In designing my instrument, I aimed to remove 
this disadvantage. 2 

The expanding esophagoscope consists of a special extension 
mechanism, permitting adjustment of the grooved halves of the speculum 
in relation to each other as desired and helping to resist the considerable 
pressure of the esophagus, and various interchangeable grooved 
speculums differing in size and shape, viz., round, rectangular, square 
and oval. 

In its closed position, thanks to its slenderness, the instrument can 
be easily introduced (fig. 1), after which it can be adjusted to the 
desired width and the distance between the halves of the speculum 
set as required. The mechanism provides for a great expansion between 
the halves of the speculum. 

The uses to which the expanding esophagoscope can be put are 
various. My experience has shown that it is useful for the extraction 
of large foreign bodies. Once introduced, the esophagoscope can be 
expanded to the necessary width, and the foreign body can be seized 
and withdrawn without causing any wound in the wall of the esophagus. 

Two cases are cited here as examples : 

Case 1. — A woman aged 46 when eating soup felt something lodge in her 
throat and was unable either to eat or to drink anything. Living far away in 
the country, where a physician was not available, she did not make an immediate 
attempt to secure medical aid, and it was only on the third day that she visited a 
physician in a neighboring town. From him she was sent to me, arriving on the 
fourth day. 


1. Matis, E. I. : Der erste Schritt zur IConstruktion eines parallel spreizbaren 
Broncho-Oesophagoskopes, Monatschr, f. Ohrenh. 70:929, 1936. 

2. Matis, E. I.: Was wird mit der IConstruktion des spreizbaren Broncho- 
Oesophagoskopes bezweckt? Acta oto-laryng. 25:61, 1937. 
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The patient was stout woman with a short neck. She complained of pain in 
the side of her neck when it was touched. There was also some swelling' at that 
point. She had a slight fever and was unable to swallow' at all. 

Opciation . — Local anesthesia of the pharynx was induced with a 2 per cent 
solution cf pantocaine hydrochloride. The patient w r as seated, in the position 
recommended by Killian. 



Fig. L — Expanding esophagoscope in closed position. 



Fig. 2. — Extraction of a medium-sized foreign body. 


The expanding esophagoscope with oval speculums was introduced into the 
upper part of the esophagus, and the foreign body was at once seen in the 
hypopharynx. It turned out to be a large piece of bone embedded in the swollen 
and inflamed mucosa. The difficult task of removing the bone without wounding 
the vulnerable mucosa was accomplished with the expanding esophagoscope. By 
carefully manipulating the instrument, which w r as gradually expanded and turned 
until it became possible to approach both the sharp ends of the bone, one of the 
ends was grasped and drawn into the tube with a pair of forceps. Withdrawing the 
instrument together with the piece of bone, further injury to the mucosa w r as 
avoided. 
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Postoperative Course . — Examination showed that the foreign body, which had 
been lodged in the hvpopharynx for four days, had inflicted a serious wound 
there. A week later, in spite of this, the patient had completely recovered. The 
piece of bone removed was about 3.8 cm. long. It must be considered extraordinary 
that the patient recovered without any particular complications. 

Case 2. — A man aged 49 visited me and said that two days previously, when 
he was eating, something had become lodged in his throat. He complained of 
severe pain in the upper part of the thorax when swallowing. For two days he 
had taken only liquids, in small quantities, owing to the pain. 

Operation . — With the area under local anesthesia, the expanding esophagoscope 
was easily introduced and the foreign body at once located. It turned out to be a 
long, thin piece of bone, the sharp end of which was embedded in the wall of the 
esophagus about 22 cm. from the front teeth. By carefully expanding the 
esophagoscope it was possible to grasp the free end of the bone, which also was 



Fig. 3. — Extraction of a foreign body having sharp edges. 


sharp, and to remove it without any further injury to the surrounding tissue. 
The patient recovered without complications. 

My experience has confirmed the practical use of the expanding 
esophagoscope for the extraction of large foreign bodies from the 
esophagus. A particular advantage is the fact that the parts of the 
speculum can be adjusted to any position. 

Another field in which the expanding esophagoscope proves useful 
is the extraction of small foreign bodies lodged in the upper parts of 
the esophagus or in the hypopharynx, which are often difficult to locate. 

The following case is an example of this : 

Case 3. — A woman 56 years old felt that some foreign body was lodged in the 
upper part of her throat, a feeling that continued for several days. She went to 
a hospital, where she was examined carefully, but with the aid of an esopha^o- 
scope nothing could be found. As the patient still continued to complain that there 
was something in her throat, she visited me, and I made an examination using the 
expanding esophagoscope on March 10, 1938. The introduction of the instrument 
was effected not without difficulty, and at first only some inflammation of the 
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mucosa was seen. However, when the esophagoscope was expanded gradually, 
a small piece of bone was detected in the inflamed tissue of the lateral wall of the 
hvpopharynx, and this was removed without difficulty. 

Case 4. — A man aged 39, after eating fish felt that he had swallowed a bone. 
He at once visited me, but 1 was unable to find anything. As the patient still 
insisted that there was a bone in his throat, the expanding esophagoscope was 
introduced, but at first nothing out of the way was noticed. However, when the 
instrument was expanded, the end of a thin fish bone was seen in the region of 
the piriform sinus. A closer examination revealed that the greater part of the 
bone was embedded in the mucosa, and it was extracted without difficulty, the 
patient recovering without complications. 

It is often difficult to find foreign bodies in the region of the piriform 
sinus, especially when they are small and may easily escape detection. 

Von Eickcn , 3 with his great experience in the extraction of foreign 
bodies, spoke of the difficulty of finding them in the piriform sinus and 



Fig. 4. — Extraction of a large foreign body. 


said that if examination of the esophagus gives a negative result, a 
careful inspection of this region must be carried out. Because the 
region of the piriform sinus is wide and it is difficult to make a close 
examination with an ordinary esophagoscope, the expanding esophago- 
scope is of great assistance in such cases. 

The expanding esophagoscope proves useful, too, for the extraction 
of sharp bodies, because it protects the mucosa of the esophageal wall 
from further injury. By expanding the tubes it is possible to grasp 
foreign bodies and draw them into the speculum, which itself protects 
the esophageal wall. 

Case S. — A 29 year old man swallowed a bone when eating soup and later 
found it impossible to swallow at all. He complained of pain and came to me for 
treatment. 


3. von Eicken, C. : Ueber 3 bemerkenswerte Fremdkorper der Speiserohre, 
Ztschr. f. Hals-, Nasen- u. Ohrenh. 4:163, 1923. 
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Esopliagoscopic examination revealed a large piece of bone embedded in the 
mouth of the esophagus. Closer examination showed it to have jagged edges. By 
•expanding the tubes of the esophagoscope it was possible to seize one end of 
the bone with one pair of forceps and the other end with a second pair. Approach- 
ing the end of the esophagoscope to the bone, one could draw it into the tubes 
and in this way remove it completely without further injury to the tissue. 

Generally speaking, the advantage of the expanding esophagoscope 
is that in its closed position it is easily’- introduced without inconvenience 
to the patient and that it can then be adjusted to the desired width 
and the distance between the parts of the speculum set as required. 

In practice the expanding esophagoscope is used as follows : 

The instrument is introduced in its closed position. Screw A 
(fig. 1) is then turned, opening the tubes at the ends. By moving 
screw B the two tubes are made parallel to each other. 
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Fig. 5. — Extraction of a foreign body with two pairs of forceps 

Various-shaped tubes can be adapted for certain purposes. 

The oval tube is used for the extraction of large foreign bodies, 
while for the purpose of examining the hypopharynx the grooved tube 
is preferable. 

I first used the expanding esophagoscope about ten years ago. At 
first all attempts to adapt existing instruments (those of Hill Brunings, 
Seiffert, Haslinger, Killian, Dufourmentel, Claoue and others) to my 
purpose failed, and it was necessary to construct an instrument on an 
entirely new principle. After numerous attempts, I succeeded in design- 
ing an instrument, and it was demonstrated before the Societe de 
Broncho-Oesophagoscopie in Paris in 1935 4 and 1936 5 and before the 

4. Matis, E. I. : Un nouvel ccsophagoscope dilatable, Brcnchoscop., cesopha^o- 
scop. et gastroscop., 1936, p. 14. 

5. Matis, E. I.: Demonstration de quelques perfectionnements du broncho- 
cesophagoscope dilatable, Bronchoscop., oesophagoscop. et gastroscop., 1937, p H 
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International Otolaryngologic Congress in 1936. In recent years the 
instrument has been improved. On the basis of experience gained 
in the use of the expanding esophagoscope, I consider that the instrument 
well serves the purposes mentioned in this paper and widens the pos- 
sibility of extracting foreign bodies from the esophagus, especially 
those which are large, are embedded in the tissue, are sharp and with 
jagged edges or are difficult to find. 



OSSEOUS LESIONS OF NOSE AND SINUSES 

WITH SPECIAL REFERENCE TO HYPERTROPHIC CHANGES AND 

TUMOR FORMATIONS 

AUSTIN T. SMITH, M.D. 

PHILADELPHIA 

The bones of the nose and sinuses are not uncommonly subjected 
to hypertrophic changes. These changes are usually considered to be 
neoplastic and are ordinarily diagnosed and treated as osteoma. In the 
study of a group of cases that have come under my observation, I found 
that there is considerable confusion as to the exact meaning of the 
term “osteoma.” To the pathologist it is a term under which he dis- 
cusses many forms of overgrowth of bone. To the laryngologist it is 
a definite clinical entity. He considers it a tumor originating in the 
bones of the nose and sinuses, encroaching on the cavities, and giving 
rise to symptoms of deformity, displacement, obstruction and pressure. 

Ewing 1 stated : “Circumscribed overgrowth of bone occurs under 
such a wide variety of conditions and the distinctions between inflamma- 
tory and neoplastic hyperplasia of the tissue are so often obscure that 
it has never been possible to exactly define the limits of osteoma.” He 
also mentioned that Borst, who separated from the tumors all the bone- 
producing processes which are self limiting or clearly associated with 
trauma and inflammation, had little to say about true osteoma. 

At the present time there is an extensive literature available on 
osteomas of the nasal cavity and paranasal sinuses. It is concerned 
chiefly with the gross and clinical aspects of the lesion. Case reports 
and reviews of the literature have been frequent in the past decade, so 
that the general characteristics from a clinical standpoint are well 
understood. In the majority of the case reports scant discussion has been 
given to the histopathologic observation and pathologic interpretation of 
the lesions, in an effort to establish their basic nature. 

The interesting feature of the cases that have come under my obser- 
vation has been that grossly or clinically they were distinguished as 
tumors but that microscopically it was often impossible to classify them 
as true neoplasms. The limits of osteoma have not been defined. The 

Presented as a candidate’s thesis to the American Laryngological, Rhinological 
and Otological Society, May 1939. 

1. Ewing, J.: Neoplastic Diseases, ed. 3, Philadelphia, W B Saunders Tom 
pany, 1928. ' aers tom- 
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distinction between bone formation of neoplastic origin, i. e., a true 
tumor, and processes following trauma, inflammation and disturbance of 
nutrition which result in bone formation is obscure. A number of 
writers agree that neoplastic qualities occur in many bony lesions in which 
trauma, inflammation or nutritional disturbances were originally con- 
cerned. The neoplasia is a secondary rather than a primary process. 

Davies-Colley 2 classified osteoma under the focal forms of fibro- 
cystic disease of bone, often called osteitis fibrosa. This is not to be 
confused with von Recklinghausen’s disease, which is a generalized dis- 
order of bone due to dysfunction of the parathyroids. He considered 
it part of a group of tumors comprising a wide range of growths, 
beginning at one end of the scale with a tumor composed of pure fibrous 
tissue, generally encapsulated and conforming with the accepted defi- 
nition of fibroma, and reaching at the other end of the scale a tumor 
composed of dense bone — the compact osteoma. Between these extremes 
are intermediate forms illustrating every degree of proportionate admix- 
ture of the two substances, bone and fibrous tissue. In assigning a cause 
for their development he expressed the belief that trauma is sufficient. 
They are considered to be disordered reparative processes in response to 
injury, and the completeness of their departure from the normal reac- 
tions places them among the neoplasias. 

The pathologic action of trauma on the bone as a cause of the 
development of osteitis fibrosa was considered by Lang . 3 He regarded 
osteitis fibrosa as a secondary process, dependent on circulatory distur- 
bances the result of trauma. If one considers that man}'- of the so-called 
osteomas are but variants in the osteitis fibrosa group, a similar origin 
for them must be thought of. From such a point of view one does not 
try to define or separate such lesions into neoplastic and hypertrophic 
but regards them as combinations of the two. From my study such a 
broad conception better fits many of these osteomatous lesions. They 
may be placed in this somewhat loosely defined group of fibrocystic 
lesions of bone and related to focal osteitis fibrosa, solitary bone cyst and 
the benign giant cell tumor. Geschickter and Copeland 4 considered soli- 
tary bone cyst and osteitis fibrosa as a variant of a lesion which begins 
as a giant cell tumor resulting from trauma. My investigation indicates 
that some of the osteomas of the bones of the nose and sinuses may be 
included in this group. The essential primary process is one of healing 
or repair with new bone formation, and the sequence of events would 
be: trauma — giant cell tumor — bone cyst — osteitis fibrosa — osteoma. I 

2. Davies-Colley, R„ in Discussion on Fibrocystic Disease of Bone, Proc. 
Roy. Soc. Med. 27:973-983 (May) 1934. 

3. Lang, F. J. : Osteitis Fibrosa, Am. J. Path. 8:263-270 (May) 1932. 

4. Geschickter, C. F., and Copeland, M. M. : Tumors of Bone, New York, 
American Journal of Cancer, 1931. 
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do not intend to infer that all osteomas are to be classified in such a 
way, as no doubt many are primarily true neoplasms and begin as such. 

Such a thesis as to the etiologic nature of some of these osteomas 
may seem far afield to the laryngologist. However, it will be pertinent 
to compare some of the outstanding gross and microscopic characteristics 
of the lesions which fit in with this conception. 

The age distribution is one of the outstanding clinical features of 
osteomas. They occur in early life, most often in youth up to the age 
of 30. Eckert-Moebius c reported 276 cases. The age was given in 163 
and in 70 of these the osteomas occurred in the third decade. Accord- 
ing to Armitage, 0 they occur in adolescence in 50 per cent of cases and 
before the age of 50 in 80 per cent. In the cases that I have studied 
the ages were: 28 (male), 21 (female), 19 (female), 14 (male), 16 
(male), 21 (female). Geschickter and Copeland 7 gave a chart showing 
the age distribution of bone cysts and giant cell tumors in 400 cases. 
In 50 per cent these lesions occurred before the age of 31. I have 
plotted on this same chart the age grouping of osteomas in the 163 cases 
reported by Eckert-Moebius 5 (fig. 1). This similarity in age distribu- 
tion does not prove a connection between the three types of lesion, 
but it gives a point in common which may be significant. 

The incidence of trauma and its importance as a causative factor in 
cases of osteoma has been commented on by numerous writers (Ger- 
ber ; 8 Culbert ; 9 Garrettson ; 10 Fetissof ; 11 Carmody ; 12 Fenton 13 ) . Of 
the cases which I have observed, there was a definite history of trauma 
in 2. Trauma is generally accepted as the important causative factor 
in the production of giant cell tumor, bone cyst and focal forms of 
osteitis fibrosa (Lang; 3 Geschickter and Copeland; 4 Lubarsch 14 ). 


5. Eckert-Moebius, A., in Denker, A., and Kahler, O. : Handbucb der Hals- 
Nasen-Ohrenheilkunde, Berlin, Julius Springer, 1926, vol. 5, p. 118. 

6. Armitage, G. : Osteoma of Frontal Sinus, Brit. J. Surg. 18:565-580 
(April) 1931. 

7. Geschickter and Copeland, 4 p. 244, fig. 161. 

8. Gerber, P. H. : Les osteomes du sinus frontal, Arch, internat. de laryng. 

23:1-17, 1907. ■ • 

9. Culbert, W. L. : Multiple Osteoma of the Nasal Accessory Sinuses : Report 
of a Case Complicated by Syphilis; Operation; Autopsy, New York State J. 
Med. 18:465-472 (Dec.) 1918. 

10. Garrettson, W. T. : Osteoma of Frontal, Maxillary and Sphenoid Sinuses, 
with Report of Cases, Arch. Otolaryng. 5:135-142 (Feb.) 1927. 

11. Fetissof, A. G. : Pathogenesis of Osteomas in Nasal Accessory Sinuses, 
Ann. Otol., Rhin. & Laryng. 38:404-412, 1927. 

12. Carmody, T. E.: Osteoma of Nasal Accessory Sinuses, Ann. Otol., Rhin. & 
Laryng. 44:626-643 (Sept.) 1935. 

13. Fenton, R. A. : Osteoma Causing Nasociliary Neuralgia Ann. Otol Rhin 
& Laryng. 42:911-914 (Sept.) 1933. 

M. Lubarsch Die Bedeutang des Traumas fur Entstehung und Wachstum 
krankhafter Gewachse, Med. Klin. 8:1651-1654, 1912. 
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In spite of the great frequency of trauma in childhood, giant cell 
tumor, solitary bone cysts, osteitis fibrosa and osteoma occur in few 
children. Some other primary factor may play an important part. This 
may be related to nutritional or metabolic derangements, which are prone 
to affect the period of growth and development. 

The site of origin is another interesting point of comparison between 
giant cell tumor of the head and osteoma. Geschickter and Copeland 4 



Fig. 1. — Age distribution of large numbers of bone cysts, osteomas and giant 
cell tumors. 

studied this carefully in 22 cases of giant cell tumor occurring in the 
head from the records of the surgical pathologic laboratory of the Johns 
Hopkins Hospital. They found definite support for the belief that the 
origin of the pathologic process was at the sites of bone formed from 
cartilage. 

The accompanying table, from Jordan and Kindred, 15 summarizes the 
essential points in the histogenesis of the chondrocranium. The same 
information is given diagrammatically in figure 2. 

IS. Jordan, H. E., and Kindred, J. E. : A Textbook of Embryology, New York. 
D. Appleton and Company, 1926. 
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If one studies the site of origin as observed in the large number of 
reported cases of osteoma, one finds that the most frequent sites coincide 
in locality with the centers of intracartilaginous ossification as outlined 
in the table and figure 2. 

In Boenninghaus* 10 collection of 203 cases, the site was classed as 
frontal in 75 and as ethmoid in 36. Eckert-Moebius 5 records 276 cases, 
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Fig. 2 (after Toldt). — The areas in black show the portions of the adult 
skull formed from cartilage. See the table. 


in which the site of origin was as follows : extranasal, 20 cases ; intra- 
nasal, 34 cases; frontal sinus, 113 cases; ethmoid cells, 56 cases; maxil- 
lary sinus, 13 cases; sphenoid sinus, 7 cases. Tillmanns 17 concluded 

16. Boenninghaus, G., in Katz, L. ; Preysing, H., and Blumenfeld, F. : Handbuch 
der speziellen Chirurgie des Ohres und der oberen Luftwege, Wurzburg Curt 
Kabitzsch, 1913, vol. 3, p. 222. 

17. Tillmanns, H.: Ueber todte Osteome der Nasen- und Stirnhohlen Arch f 

klin. Chir. 32:677-690, 1885. ’ 
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that the point of predilection was the ethmoid labyrinth and that the 
greater proportion of frontal osteomas really arose in the ethmoid cells. 
Many other investigators have concurred in this opinion. The common 
site of origin is thought to be the suture between the frontal and the 
ethmoid bones (Bornhaupt; 18 Arnold; 10 Knapp 20 ). In my cases the 
site of origin was the maxilla in 1 case, the ethmoid labyrinth in 
3 cases and the floor of the frontal sinus, probably the ethmoid level, 
in 1 case. One case of benign giant cell tumor was included in the 
study for comparison. The tumor was located in the right upper jaw. 

Relationships of Centers of Ossification of the Chondrocranium 
( from Jordan and Kindred 15 ) 


Chondrocranial 

Regions 

Centers of Ossi/lcntion 

Parts of Adult Stull 

Occipital 

[ Bnsioeeipitnl 

. ) Exoccipltals 

I Supraoccipitnl 

Basilar process of occipital bone 
Occipital condyles 

Squamous portion of occipital bone 
below the superior nuchal line 

Sphenoid 

[ Basisphenoid 

1 Presphenoid 

. 1 Lingulae 

I Alae mngnac 

1 Alae parvuc 

Body of sphenoid bone 

Body of sphenoid bone 

Greater part of alae mngnac 

Alae parvae 

Periotic capsule 

. Petrous primordium 

f Petrous portion 1 

. . 1 1 of temporal bone 

(.Jfastoid portion J 


Nasal septum (mesethmoid)... 

f Lamina perpendlculnrls 
. . ( Crista galli 

( Nasal septum (cartilage) 

Ethmoid 

f Paranasals (ectethmoids) 

. { 

1 Cribriform plates 

I Inferior conchac 

| Sphenoidal conchac 

f Lateral masses of ethmoid bone 
. . \ Superior conchac 
[ Middle conchne 

Cribriform plates 

Inferior conchac 

Sphenoidal conchac 


Thus one may see, in comparing the influence of age, trauma and 
site of origin in these lesions (solitary bone cyst, benign giant cell tumor, 
osteitis fibrosa, osteoma) that there is a suggestive similarity. 

Finally, an analysis of the histologic observations on a group of 
osteomas indicates that in many of the histologic features of some of 
them there is a resemblance to this fibrocystic group of lesions. This 
is illustrated in an examination of the histologic features of the cases 
reported here. 

18. Bornhaupt, T. : Ein Fall von linksseitigem Stirnhohlen-Osteom, nebst 
Bemerkungen iiber die in den Nebenhbhlen der Nase sich entwickelnden Osteome, 
Arch. f. klin. Chir. 26:58 9-644, 1881. 

19. Arnold, J. : Zwei Osteome der Stirnhohlen. Virchows Arch. f. path. Anat. 
57:145-163, 1873. 

20. Knapp, J. H. : Beschreibung eines Falles von elfenbeinerner Orbitalenostose, 
Arch. f. Ophth. (pt. 1) 8:239, 1861. 
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REPORT OF CASES 

Case 1. — R. T., a white man aged 28, was first seen on July 7, 1925, complain- 
ing of complete obstruction of the right side of the nose. The family and 
the past medical history were not pertinent. 

The nasal obstruction was of three or four months’ duration. It was partial 
at first but gradually progressed until it was complete. There was no history 
of injury, epistaxis, nasal discharge, pain, headache or any discomfort aside from 
that due to the obstruction. There were no symptoms referable to the ears or eyes. 

The general physical examination gave negative results. The urine was 
normal, and the Wassermann tests of the blood were negative. 

Examination of the nose revealed a reddish granular-looking mass completely 
filling the right nasal chamber. A probe showed this to be a very hard substance, 
firmly fixed and unyielding, superficially covered anteriorly by dark reddish tis- 
sue, which bled freely when touched. When this was removed, a smooth grayish 



Fig. 3 (case 1). — Photograph of the entire growth removed from the right 
nasal chamber. It measured 6 by 4.5 by 3 cm. and weighed 65 Gm. 


surface came to light which had the appearance and consistency of bone. Palpa- 
tion in the nasopharynx showed that the mass extended through the choana and 
was of similar hardness posteriorly. It completely filled the right nasal chamber. 
The left side of the nose appeared normal. The septum bulged somewhat into 
the left nasal chamber, owing to pressure from the mass on the right side. The 
report of the roentgen examination was as follows : 

“There is a large bony growth, ovoid, occupying the entire right nasal chamber 
and spreading into the posterior nasal space on the right side. The nasal wall 
of the antrum has been pushed outward and the roof of the palate downward 
by pressure. Its point of origin is uncertain, but we believe it to be somewhere 
in the ethmoidal spaces. It is of even density and rather well circumscribed on all 
its borders.” 

The problem of operative removal was a difficult one. The mass was too large 
and too firmly fixed to be dislodged through the nares or the choana. It was like 
ivory in hardness and could not be broken up even with a dental drill. With the 
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patient under ether anesthesia, an incision -was made beneath the upper lip and 
the nose retracted upward (sublabia! rhinotomy, or Rouge’s operation). The 
cartilaginous septum was divided near the floor of the nose and pushed to the 
left. The lateral nasal nail had been obliterated by pressure from the mass, 
and it was necessary to open into the right antrum in order to get around it. A 
portion of the superior alveolar margin of the maxilla was removed to enlarge 
the pyriform aperture and allow passage of the mass. It was finally delivered 
by the exertion of great force 



Fig. 4 (case 1) —Photomicrograph (X 200) showing the histologic character- 
istics of a compact osteoma. 


The tumor w r as found to be a very hard, eburnated bony growth. Its surface 
was light gray and relatively smooth. It was somewhat nodular. It measured 
6 by 4 5 by 3 cm. and weighed 65 Gm. The entire growth appeared to be limited 
by a \ery thin fibrous capsule. Its point of attachment could not be definitely 
determined However, it is thought there w r as a small pedicle attaching it to 
some point in the right ethmoid area which was broken away by the vigorous 
rocking and prying necessary in the removal of the growth. The microscopic 
examination, b> Dr. Baxter L Craw'ford, was reported as follows : 
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“Sections from the mass are composed of rather dense, compact bone, in which 
there are a number of vessels, varying in size. There is little connective tissue 
in the sections. The growth seems to be of uniform consistency and structure. 
Diagnosis : osteoma, compact type.” 

The interesting features of this tumor were: its large size, filling 
the right nasal chamber ; its marked density throughout, classifying it 
with the hard variety of osteoma (ossea eburneum), and the absence 
of symptoms. Nasal stuffiness was the only complaint. The growth 
had the features of a true neoplasm, i. e., a spontaneous, noninflamma- 
tory origin, a progressive course, a circumscribed form. The site of 
origin was apparently the ethmoid labyrinth. 

Osteoma is much more rarely seen in the nasal cavities than in the 
accessory sinuses. This has been emphasized by Ernst, Lubarsch 14 and 
others who have collected cases. Among approximately 92 references to 
the subject of osteomas of the nose and sinuses listed in the Quarterly 
Cumulative Index Medicus since 1918 there are only 6 references to 
osteoma of the nasal cavity. Guthrie 21 and Goodyear 22 each reported a 
case of osteoma arising in the nasal septum and projecting into the 
nasal fossa. 

Case 2. — R. B., a white girl aged 16, was first seen on April 21, 1926, complain- 
ing of disturbance of vision and bulging of the left eye. This had been present 
about two years, gradually becoming more marked. There was no diplopia and 
no pain. There was no history of injury. 

The family history was not contributory. 

At 6 years of age she had pneumonia complicated by a renal disturbance with 
edema of the face, hands and feet. 

Physical examination showed rather marked bulging of the left eye due to 
a bony mass in the medial part of the orbit, which displaced the eyeball forward, 
downward and outward. There was no disturbance of the eyegrounds or media 
of the eye. The right eye was normal. The rest of the physical findings were 
unimportant. The nasal chambers were clear and unobstructed. 

Roentgen examination showed a mass the density of bone, well circumscribed, 
with origin from the ethmoidal sinus, where there appeared to be some intra- 
cellular destruction. It had invaded the orbit and pushed the supraorbital plate 
upward. 

On May 5, with the patient under nitrogen monoxide-ether anesthesia, an 
external incision was made along the lateral wall of the nose upward and out 
along the line of the eyebrow, and the lower part of the frontal sinus and the 
inner upper part of the orbit were exposed as in a radical operation on the 
frontal sinus. The bony growth was exposed, extending laterally from the ethmoid 
region and invading the orbit. It was about the size of a guinea hen’s egg. 
It was white and almost as hard as ivory in consistency. It was removed in two 
pieces. The medial half attached to the ethmoid was freed with hammer and 
chisel. The left frontal sinus was not involved by the growth. The left nasal 
chamber was not entered. 

21. Guthrie, T. : A Case of Osteoma of the Nasal Septum, T. Laryng & Otol 
45:189-191 (March) 1930. 

22. Goodyear, H. M. : Osteoma of Frontal Sinus Extending into the Orbit and 
the Anterior Cerebral Fossa, Laryngoscope 35:751-753 (Oct.) 1925. 
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Dr. Crawford reported on the pathologic examination of the lesion as follows : 
“The specimen consists of two irregular pieces of bone, one measuring 5 by 4 by 3 
cm., the other 3 by 2 by 1 cm. They are nodular, covered by gray tissue and on 
section are very dense, hard and gray. Histologically, the masses are composed 
of very dense bony tissue, at the periphery of which there is little fibrous tissue, 



Fig. 5 (case 2). — Photomicrograph under very low power (X7) showing the 
structure of a compact osteoma. Very dense bone is found at the periphery, with 
more fibrous tissue at the base of the attachment. 


but a number of small irregular-shaped vessels. Near the tumor’s base of attach- 
ment there is more fibrous tissue. Diagnosis : osteoma of the ethmoid, compact 
type.” 
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From the clinical and pathologic study of this tumor it appears to 
be a true neoplasm, i. e., a true osteoma. 

A number of cases of osteoma of the orbit have been described. 
Knapp 20 reported 4 cases of osteoma of the orbit, in each of which the 
point of origin was a paranasal sinus ; these cases he found in a series of 
56,000 cases. He believed that the most, frequent site of origin was the 



Fig. 6 (case 2). — Photomicrograph (X 100) showing the histologic structure of 
a compact osteoma similar to that in case 1. 


floor of the frontal sinus. Andrews 23 compiled 8 cases from 439,000 
cases of ocular disease. Bornhaupt 18 compiled 23 cases in which the 
growth originated in the bones of the frontal sinus and 26 other cases of 
osteoma of the orbit in which the growth originated in the bones of the 

23. Andrews, J. A. : Successful Removal of Two Osteomata of the Orbit : One 
Originating in the Frontal, the Other in the Ethmoidal Cells with a History of 
Osteomata of the Neighboring Pneumatic Cavities of the Orbit M Rec 32-261 
274 (Sept. 3) 1887. 
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ethmoid sinus. The common site of origin for a bony growth of the 
orbit is the upper inner segment. Ewing 1 stated that such osteomas not 
infrequently appear as congenital tumors in young girls. Virchow 24 
concluded that they arise as enostoses of the orbital wall. He described 
4 osteomas, in some of which cysts were found, lined by ciliated 
epithelium. Such a possibility must be thought of in this case, the growth 
remaining latent for some time and then being stimulated to active 
growth by some unknown exciting factor during the rapid period of 
bony growth and development characteristic of this period of life. 

There is no element in the gross or miscroscopic aspects of these 2 
tumors to indicate that they were a part of any other pathologic process 
than a true neoplasm. 


t 



Fig. 7 (case 3). — Photograph of the patient showing swelling of the left side 
of the nose and inner canthus of the left eye, pushing the eyeball laterally. 

Case 3. — F. N., a white boy aged 14, was first seen on May 3, 1934, com- 
plaining of swelling of the left side of the nose and inner canthus of the eye, 
pushing the eyeball laterally. This was first noticed three years previously, following 
a blow in this area in August 1931. The swelling was directly related to the 
trauma. 

The family history was not remarkable. 

The past medical history was free of any serious illness or anything that 
could be related to the present complaint except for the history of trauma at 
the site of the growth. The patient thought that the swelling had not increased 
in size for the past few years. 

24. Virchow, R. : Die krankhaften Geschwulste, Berlin, A. Hirschwald, 1864- 
1865, vol. 2. 
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Physical examination revealed a pale, undernourished youth with no systemic 
disease aside from some secondary anemia. The hemoglobin content was 70 per 
cent; the red blood cell count was 4,700,000. The Wassermann and Kahn tests of 
the blood were negative. The blood phosphorus and calcium were within normal 
limits. 

The right eye was normal. The left eye was pushed to the left, and the 
vision was blurred as in case 2. At the inner angle of the eye a hard bonelike 
mass was palpable. The overlying skin was freely movable and appeared normal. 
It was sensitive to pressure. The mass appeared to spring from the bone of the 
left ethmoid sinus and projected toward the orbit. 

The nasal chambers were not remarkable and were free of obstruction or 
evidence of inflammation. The left middle turbinate appeared prominent and 
somewhat enlarged. 



Fig. 8 (case 3). — Photograph of the patient after operation, showing the 
return of the left eye to approximately its normal position. 

The roentgenologist’s report was as follows : “There is a circumscribed mass 
of increased density about the size of a half dollar, which seems to arise in the 
left ethmoid area. It extends lateral to the internal wall of the orbit and fairly 
well posterior. It does not seem to have destroyed the wall of the orbit, however. 
I get the impression that it is an osteoma. The sinuses are fairly well developed 
and well aerated.” 

The growth was removed May 11, 1934, with the patient under gas-ether 
anesthesia. It was exposed by means of an ethmofrontal incision as in an external 
approach to the ethmoid and frontal sinuses. It was sharply demarcated from the 
surrounding bone; it extended medially to the nasal septum and upward to the 
floor of the frontal sinus, and laterally it distended the medial side of the orbital 
plate, which was atrophied by pressure from the growth. The orbit was not 
invaded. The mass seemed to be attached to, and to spring from, the ethmoid 
region. It was irregular on its surface and about 1 inch (2.5 cm.) in diameter. 
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The mass was separated from surrounding tissue but was fragmented in the 
attempt to remove it in one piece. It had quite a hard surface or outer shell, 
which was easily broken. The inner part was rather spongy or cancellous. It 
was very much like breaking through a hard surface into a cystic cavity made 
up of spicules of bone and soft tissue. An opening was made into the left nasal 
cavity and the area packed with iodoform gauze from below and closed externally. 
The recovery was uneventful. 

The histopathologic examination, by Dr. Baxter L. Crawford, was reported 
as follows : “The specimen consists of small pieces of soft bony tissue. The 
largest measures 1.5 cm. in its greatest dimension. Some portions of the bone 
seem to be shell-like in consistency. Examination of sections from the specimen 
reveals that it is composed of rather cellular bony tissue in which there is much 



Fig. 9 (case 3). — Photomicrograph under very low power (X 7) showing 
the structure of an osteomatous growth from the left ethmoid area. There is a 
hard outer shell of compact bone. The central spongy area of cellular tissue is 
made up of bone and connective tissue, in which, near the center, there is 
a cystlike area. 

fibrous tissue. In some areas at the margin the bone is quite dense. Throughout 
the greater portion there are spicules of bone in which there is considerable cellular 
fibrous tissue. About the center of the larger piece there seems to be an area 
of degeneration or a small cyst." 

From the microscopic picture one would be unable to distinguish 
sections of this lesion from those of osteitis fibrosa. A study of the 
photomicrograph illustrates the structure composed of bone and connec- 
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tive tissue. The large cells at the margin of the bone are considered 
to be osteoclasts, some of which are multinucleated. This suggests 
absorption of bone as well as bone formation and ‘might easily be repre- 
sentative of a reparative or healing process following an earlier bone 
destroying stage in the pathologic process. 

From the gross and clinical characteristics this could properly be 
classed and treated as osteoma. However, with a definite history of 



Fig. 10 (case 3). — Photomicrograph (X 100) to illustrate the structural com- 
position of the lesion, which is made up of bone and connective tissue. The large 
cells at the margin of the bone are considered to be osteoclasts, some of which are 
multinucleated, suggesting absorption of bone as well as bone formation. The 
histologic structure is similar to that of osteitis fibrosa. 

trauma and the resemblance histologically to a healing reaction termed 
osteitis fibrosa, there is considerable doubt as to whether it should be 
considered primarily as a true neoplasm. 

Case 4.— E. D. R., a white boy aged 16, was first seen on Aug. 13. 1931, with 
marked swelling, redness and tenderness over the left frontal sinus. The left eye 
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was dosed by the swelling and edema of the surrounding structures. There were 
no nasal symptoms, such as obstruction or discharge. It appeared at first that 
this was acute frontal sinusitis with involvement of the soft tissue. The roent- 
genologist gave the following report : “There is an osteoma in the inner canthus 
of the left eye which involves the supraorbital ridge of the left frontal sinus. 
It is irregular in outline and no doubt has a rather broad attachment.” 

The boy’s history revealed that a year and a half prior to this he struck 
his head at the root of the nose, smashing the septum and nasal bones and leaving 
a lump on the nose extending down to the inner canthus of the left eye. It 



Fig. 11 (case 4). — Roentgen film showing the left frontal sinus completely 
filled with the tumor mass, which extends also into the right frontal sinus. 


gradually increased in size, and in the summer of 1930 he first noticed some 
swelling of the forehead. The lump was gradually encroaching on his left eye. 
About a month prior to coming to the clinic he was struck heavily at the site 
of the growth during a fist fight. The acute symptoms of cellulitis with redness, 
swelling and tenderness followed. 

The family history was unimportant. 

Examination showed the left eyelids closed by the swelling and edema and 
marked tenderness with fluctuation over the swelling above the eye. The nasal 
chambers were clear, and there was no evidence of sinus infection. 
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An incision was made beneath the left brow and a considerable quantity of 
pus drained out. The cellulitis rapidly subsided, and the hard swelling of the 
tumor mass was readily palpated at the inner upper wall of the left orbit and 
over the inner third of the left frontal bone. 

A second roentgen study was made after the acute inflammation had sub- 
sided and was reported as follows : “There is evidently a lesion involving the left 
frontal sinus in which there is some dense mass, the density being almost that 
of bone. It apparently is accompanied by thickening of the orbital wall and 
seems to project into the orbit. I should think the lesion is probably in the nature 
of an osteoma and probably a benign growth. 

“The direct posteroanterior films show that the left frontal sinus is completely 
filled with the tumor mass and I believe that this mass is extending also into 



Fig. 12 (case 4). — Roentgen film taken after operation, showing the amount 
of bone removed from the frontal area. 

the right frontal sinus as well as into the left orbit. From the density of it I am 
reasonably certain that it is composed largely of bone tissue and that it has 
probably originated in the floor of the left frontal sinus.” 

The first operation to remove the growth was done in March 1932. It was 
exposed by an incision made through the eyebrow and around the lateral wall 
of the nose as for a radical operation on the frontal sinus. A large part of 
the growth was removed from the left frontal sinus, including the extension 
into the orbit. However, it was not completely removed. The swelling returned 
in the left frontal area and was accompanied by pain. It increased slowly but 
gradually, and a second operation was performed July 24, 1934. At this time 
there was resection of the frontal area, including both frontal sinuses and the 
inner and outer table of the skull. 
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A histologic description of the sections from the growth by Dr. Baxter 
L. Crawford follows : “The specimen removed in March 1932 is composed of large, 
irregular-shaped bone trabeculae separated by connective tissue of loose texture 
in which are numerous blood vessels. There seem to be small hemorrhages in 
the connective tissue, but no definite necrosis or cyst formation is observed. 

“The specimen of tumor finally removed by resection of the frontal area two 
years later is composed of bone and connective tissue. The structure of the 
tissue varies considerably in different areas. Some parts are composed largely 
of rather dense bony tissue, in which there are a few haversian canals, and the 
tissue is rather dense, with few cells and considerable homogeneous staining 
intercellular substance. In the other places the fibrous tissue predominates. It is 
cellular and loose in texture and contains many blood vessels. Throughout the 
fibrous tissue there are many various-sized spicules of bone. The fibrous tissue 
is much more cellular and vascular in some areas than in others, but definite 
evidence of inflammatory reaction is not observed. In some of these areas the 
bone is evidently being absorbed, as there are numerous osteoclasts present, many 
of which are multinucleated. In the connective tissue there are numerous blood 
vessels and also larger spaces filled with blood, and in some instances, hemorrhage 
in the tissue. Attached to one of the pieces is a bit of mucosa composed of 
columnar epithelial cells. There is nothing noted in the histologic structure to 
indicate a definite neoplasm. The picture resembles that of osteitis fibrosa.” 

The blood calcium and phosphorus were within normal limits. 

Some interesting features of this case are: the definite history of 
injury followed by evidence of the growth; the comparatively rapid 
growth following the incomplete removal; the similarity of the micro- 
scopic picture to that of osteitis fibrosa suggesting that factors other 
than a primary tumor growth influence lesions of this type. 

Case 5. — M. M., a white girl aged 19, was first seen on May 8, 1929, com- 
plaining of painless swelling of her right cheek bone of about a year’s duration. 
She had no nasal symptoms. She had received roentgen treatment at another 
hospital over a period of six months. No change was noted in the swelling or 
enlargement of the right cheek bone. Examination revealed a hard swelling 
of the right maxillary region from the alveolar margin to the orbit. It was not 
tender, and there was no apparent involvement of the soft tissues. Two upper 
right premolar teeth were removed along with some bone. 

The histologic report on sections from the tissue removed was as follows: 
“The tissue is composed of cellular bone, in which there are areas of extensive 
fibrous tissue. In the fibrous tissue comparatively few blood vessels are observed. 
A few small fragments are composed almost entirely of verj r dense fibrous 
tissue. A number of sections were cut and examined, but there was no evidence 
of rapid growth or irregularity of the cells to indicate malignancy. The histo- 
logic diagnosis was fibroosteoma.” 

After this surgical intervention no change occurred until May 1934, when 
it was noted that the cheek was more prominent. Four months later, about 
September, she began having shooting pains in her right cheek, and the mass had 
become considerably larger. She was again admitted, October 1, five and a 
half years after the first admission. 

Examination showed the right maxilla to be very prominent, the swelling 
extending to and elevating the right nasal bone. The upper right teeth and 




Fig. 13 (case 5). — Photograph of the gross specimen, the right superior 
maxilla, removed at operation. Note the marked thickening of the entire bone and 
the nodular surface. 



Fig. 14 (case 5).— Roentgen film showing the appearance after the removal 
of the right maxilla. 
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the entire right side of the palate had been pushed downward to a lower level 
than the left side. The vessels in the mucous membrane of the gums and palate 
were prominent. There was a denture at the site of the operation performed 
five and one-half years ago. There was no fistula or discharge and very little 
scarring. There were no symptoms referable to the nose or throat, and the 
general physical examination did not show anything remarkable. Determinations of 
blood components were: sugar, 86 mg.; calcium, 10.48 mg.; phosphorus, 5.42 mg. 



Fig. 15 (case 5). — Photomicrograph (X 200) of sections from the superior 
maxilla showing a structure composed of bone and cellular connective tissue 
similar to that seen in osteitis fibrosa. 


She was operated on, October 2, under anesthesia induced by avertin with 
amylene hydrate, supplemented with ether. The anterior part of the maxilla, 
including most of the hard palate and remaining right upper teeth, was removed 
in one mass. This included the entire growth. 

The report of the microscopic examination by Dr. Baxter L. Crawford follows : 
“Sections from the superior maxilla are composed of bone trabeculae, which vary 
in size and shape, and are scattered throughout connective tissue. The tissue is 
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vascular, but the arrangement of normal haversian systems is lacking. The con- 
nective tissue is quite abundant in areas and has a myxomatous appearance. No 
evidence of inflammatory reaction is observed. There are numerous small hemor- 
rhages with necrosis and small cyst formations in the connective tissue. The 
histologic structure of sections from various parts of the lesion is essentially the 
same, with variation only in the proportion of bone tissue and connective tissue. 

“The structure of this lesion is similar to the changes in the bone observed 
in osteitis fibrosa, but because of the nodular formation and the encroachment on 



Fig. 16 (case 5). — Photomicrograph (X 100) of a section from the superior 
maxilla showing an area composed of fibrous tissue and bone, with the formation 
of a small cavity or cyst. 


the sinuses it is classed as a neoplasm. Diagnosis : osteoma of the superior maxilla, 
porous type.” 

Case 6. — C. P., a white woman aged 21, was first seen on May 1, 1926, complain- 
ing of headache and of pain and enlargement of the right cheek. Her dis- 
comfort began six years previously, at the age of 15 years, with headache, 
then pain over the right cheek and gradual enlargement of the right cheek bone. 
There was no history of injury. 
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Physical examination showed apparent asymmetry of the face due to promi- 
nence of the right maxilla. The right alveolar ridge was enlarged and firm. 
The nose and throat were not remarkable. There was no evidence of sinus infection. 

A piece of the enlarged right maxilla was removed for biopsy, the report on 
which, by Dr. Baxter L. Crawford was as follows: “The specimen consists of a 
number of bony fragments of tissue, the larger piece measuring 2 by 1 by 2.5 
cm. While all of the tissue is bony, it is of spongy consistency. 

“Microscopic examination shows the tissue composed of rather large irregular 
bone trabeculae scattered through connective tissue of loose texture, which con- 



Fig. 17 (case 6). — Roentgen film showing increased density from the presence 
of a benign giant cell tumor over the region of the right maxilla. 

tains many blood vessels. There are a number of foci composed of cellular con- 
nective tissue, in which are numerous large multinucleated cells. No definite 
inflammatory reaction is observed, but there are a number of small hemorrhages 
and necrotic areas in the connective tissue with the formation of cystic areas. 
Diagnosis: benign giant cell tumor of the bone.” 

Roentgen treatment was given for the lesion. The patient was not seen until 
six years later, when she was again admitted complaining of pain in the right 
side of her face. The enlargement of the right maxilla was no greater, producing 
slight asymmetry of the face. The roentgen report was as follows: "There is 
quite a bit of increased density over the region of the right maxillary antrum, 
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apparently due to thickening of the bone rather than to any particular material 
in the antrum.” 

The roentgen therapy was repeated. Unfortunately a biopsy was not made 
at this time. It would have been exceedingly interesting to compare the histologic 
appearance with that of the specimen removed six years earlier. 

This lesion although histologically diagnosed as benign giant cell 
tumor has many of the characteristics of the lesion in case 5. The main 



ing presence of bone tissue and cellular fibrous tissue in which there are numerous 
multinucleated giant cells. 

distinguishing feature is the numerous giant cells. However, as 
one may see in examining the histologic picture in cases 3 and 4, 
multinucleated cells occur in lesions considered to be osteomas, although 
they are much less numerous. The similarity is certainly sufficient to 
indicate, as stated earlier in this paper, that the two pictures represent 
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different stages of the same pathologic process rather than two distinct 
pathologic entities. The osteoma may be the secondary element and 
signify a terminal product in a series of transformations of tissue which 
began as a giant cell tumor. 

In summarizing the histologic study of these lesions one sees that 
those in cases 1 and 2 can^e considered primarily as true neoplasms 
or osteomas of the compact variety. The spontaneous origin, progressive 
course, circumscribed form and composition of simple compact bone give 
a definite picture of tumor formation. In cases 3, 4 and 5 the growths 
have rather typical gross and clinical features indicative of true osteomas, 
but they cannot be differentiated as such by the histologic study because 
of the presence of features which are also characteristic of other hyper- 
trophic lesions of bone, namely, the so-called fibrocystic group. In other 
words, they may be lesions which have taken on secondarily neoplastic 
properties but which primarily began as another process — probably a 
reparative process in response to injury or trauma. 

The last case was cited to illustrate the similarity grossly and his- • 
tologically of typical giant cell tumor to the tumor formation of the 
osteoma in case 5. 

SUMMARY 

In a study of hypertrophic changes and tumor formations in bone 
lesions of the nose and sinuses one finds that in contrast to the well 
established gross and clinical features of the lesions there is a great deal 
of uncertainty as to the pathologic interpretation. The majority are 
treated as osteomas and are thought of as neoplasms. 

Osteoma as a true neoplasm has not been clearly distinguished from 
other forms of overgrowth of bone. It appears to be pathologically 
related to the so-called fibrocystic group of bone lesions. Because of 
the number of instances in which one finds that it combines the clinical 
features and histologic characteristics of both giant cell tumor and osteitis 
fibrosa one feels that they may be closely allied, and the possibility of a 
common cause must be considered. Some form of trauma seems to be 
the most important etiologic factor. Some other metabolic or nutritional 
disturbance may be necessary to account for such an abnormal reaction, 
and further clinical and histologic investigation should be carried out 
to establish the basic nature of these processes. A better undemanding 
of the etiologic factors may reveal that in the cases in which the lesion 
cannot be definitely proved to be a true neoplasm, radical surgical inter- 
vention with the attendant deformity, in an attempt to eliminate the 
condition, is not necessary. 

Dr. Baxter L. Crawford helped in the study of the histologic sections, and 
Dr. Carl J. Bucher, in the translation of the foreign texts. 

259 South Seventeenth Street. 



VASCULAR FIBROMA OF THE NASOPHARYNX 
(NASOPHARYNGEAL FIBROMA) 


STANTON A. FRIEDBERG, M.D. 

CHICAGO 

CAUSES 

Vascular fibroma of the nasopharynx, an interesting and peculiar 
type of tumor, occurs chiefly in males and rarely in females between 
the ages of 10 and 25 years and seems to be related to the growth and 
maturation of the bones of the base of the skull. Consequently spontane- 
ous regression can and does occur, though infrequently. The neoplasm 
is not common but is of the utmost importance because of an active 
growth which may interfere with various functions. Ulceration and local 
infection may take place, or severe anemia may result from repeated hem- 
orrhage, while fatal consequences from intracranial extension or from 
injudicious attempts at removal are not uncommon. A tendency toward 
recurrence is typical. In this country, Delavan 1 has contributed exten- 
sively to the existent knowledge of the growths. 

SITE OF ORIGIN AND GROWTH 

The tumor is thought to originate in the periosteum of the bones 
which arise from the embryonal occipital plate (the basilar process of 
the occipital bone, the body of the sphenoid, the medial pterygoid process 
and the bones in the region of the foramen lacerum and the pterygo- 
palatine fossa) and the anterior aspect of the first two cervical vertebrae. 2 
Its growth is slow and expansive, and it may invade the pharyngeal, nasal 
or paranasal cavity, the superior or inferior orbital fissure, the regions 
of the masseteric compartment and the temporal fossa, the foramens at 
the base of the skull or the cribriform plate (fig. 1). It may be difficult 
to determine the site of origin of the tumor because of this extensive 
growth, the susceptibility to profuse bleeding on manipulation and the 
secondary attachments which may occur. Although the tumor neither 
metastasizes nor infiltrates tissue in the manner of sarcoma, its spread is 
destructive, because of pressure necrosis. 

From the Department of Otolaryngology, Rush Medical College. 

Read before the Chicago Laryngological and Otological Society, April 3, 1939. 

1. Delavan, D. B., in Jackson, C., and Coates, G. M. : The Nose, Throat and 
* Ear and Their Diseases, Philadelphia, W. B. Saunders Company, 1930, p. 181-186. 

2. Ringertz, N. : Acta oto-laryng., 1938, supp. 27, pp. 1-405. 
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PATHOLOGIC PICTURE 

Macroscopically the fibroma may be pink to deep red and may 
resemble a nasal polyp. Microscopically it is made up principally of 
connective tissue and an unusually large number of blood and lymph 
vessels . 3 In the latter respect the tissue differs from that of true fibroma 
and, for the sake of accuracy, might more appropriately be termed 
“vascular fibroma” or “angiofibroma.” The connective tissue is for the 
most part collagenous, and the reticulum is shown by Foote stains to be 
of delicate texture. Elastic connective tissue is infrequent. 



Fig. 1. — Extensive vascular fibroma of the nasopharynx. The apparent site of 
origin is at the base of the sphenoid sinus (Lederer 0 ). 

The fibroblasts may be round or spindle shaped and have a tendency 
to appear in focal distribution. The cells may be immature and their 
number greater than in adult connective tissue. In fact, isolated areas 
may be suggestive of sarcoma. The blood vessels are thin walled, vary 
in size and may even be cavernous. Because they are embedded in 
fibrous tissue and lack a muscular layer, the vessels do not collapse 
when cut and hence bleed profusely. 

3. Ewing, J. : Neoplastic Diseases, ed. 3, Philadelphia, W. B. Saunders 
Company, 1934, p. 181. 
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Calcification, cartilage and osseous formations have been described 
in connection with this tumor. During retrogression or involution, 
changes of the walls of the blood vessels may ensue, with resulting 
necrosis, fatty degeneration or hyalinization of the tumor. 3 

The surface of the neoplasm is covered by mucous membrane, the 
epithelium of which may undergo metaplasia. No evidence of formation 
of a capsule is apparent. In contrast to teratoid tumors, not infrequently 
observed in this region, there is a lack of smooth muscle fibers. 4 

In summary it may be repeated that, while histologically benign, 
vascular fibroma of the nasopharynx is clinically malignant in its growth. 

SYMPTOMS 

In the early stages there may be no symptoms, but once the growth 
has attained sufficient size, obstruction to nasal respiration usually 
becomes manifest. The increased size may be responsible for changes 
in the character of the voice, suppuration in the accessory sinuses and 
obstruction to the eustachian orifices, with deafness or disease of the 
middle ear. Bleeding is one of the most important symptoms and may 
be either spontaneous or induced by attempted removal. Surface ulcera- 
tion causes early bleeding, while fatal hemorrhage may result from 
involvement of large vessels. 5 Extension into the pharynx may produce 
dysphagia. Severe and intractable pain is apt to be the consequence of 
pressure on nerve trunks. 

With the spread of the tumor into the sphenoid and ethmoid regions, 
optic atrophy, proptosis and even basilar meningitis ensue, while invasion 
of the maxillas may lead to the often described “frog face” deformity. 
Anemia from repeated loss of blood and cachexia from toxic absorption 
further burden the patient. Spontaneous regression, though occasionally 
noted between the ages of 25 and 30, cannot be relied on, particularly 
in young persons or in adults whose existence is threatened by the extent 
of the growth. 

DIAGNOSIS 

In addition to the usual methods of examination, the nasopharyngo- 
scope may be employed with benefit, especially in searching for 
recurrences. Roentgenograms, particularly basal and lateral views of 
the skull, are helpful in defining the extent of the tumor. If necessary, 
examination with the patient under general anesthesia should be per- 
formed. Biopsy is essential, although if vascular fibroma is suspected 
one might well defer the procedure until irradiation has decreased the 
vascularity of the growth. Surgical diathermy is invaluable for the con- 

4. Henke, F., and Lubarsch, O. : Handbuch der speziellen Pathologie und 
Histologie, Berlin, Julius Springer, 1926, vol. 3, pp. 222-224. 

5. Goldsmith, P. G. : J. Laryng. & Otol. 38:565-574, 1923. 
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trol of any bleeding which follows examination or removal of tissue for 
microscopic study. 

The question of differentiation from sarcoma may arise, but correla- 
tion of clinical and microscopic aspects should be decisive in this respect. 
It is questionable whether this tumor ever undergoes malignant 
degeneration. 

Lederer 0 has pointed out that adenoid masses, particularly after 
attempted removal, may resemble fibroma and that, conversely, an 
abnormality is sometimes not considered until repeated unsuccessful 
attacks on the nasopharynx have been made. Teratoid tumor, hem- 
angioma and lymphangioma deserve consideration, as, of course, do the 
more common varieties of nasal or choanal polyp. The last are lighter 
in color than true vascular fibroma, do not bleed as freely and present 
a widely different histologic picture. It must be remembered that malig- 
nant chordoma occurs in this region. Carcinoma of the nasopharynx is 
not as uncommon in younger persons as was' formerly thought and should 
always be excluded. 

REPORT OF CASES 

Case 1. — M. B., a boy aged 11, was first examined by Dr. T. C. Galloway on 
May 11, 1934, because of purulent postnasal secretion. The tonsils were large 
and spongy, and there was thought to be a polyp above the right middle turbinate 
bone. Tonsillectomy and adenoidectomy were performed on June 29, and at that 
time a mass was discovered filling the right choana and extending from above 
the middle turbinate to the lower palatal border. The mass measured about 3 
by 2 cm., was of firm, boardlike consistency and cut with great difficulty with the 
snare. It seemed to be attached above the orifice of the right eustachian tube. 
Bleeding was fairly profuse but controllable with pressure. The tissue was examined 
microscopicallj' and vascular fibroma was reported. 

Radon seeds were implanted into the pharyngeal mass for two years, between 
October 1934 and October 1936, with a total dose of 1,900 millicurie hours. There 
was a decrease in the tumor and some accompanying atrophy of the turbinate, 
but a definite growth persisted in the region of the eustachian tube. 

In November 1936, with the patient under anesthesia induced by nitrogen 
monoxide and ether, nasopharyngeal examination was performed, a Haslinger 
palate retractor being employed. A snare was passed through the nose. By means 
of visualization and palpation the tumor was engaged and removed with coagulating 
current. Grossly the tissue was roughly spherical, measuring 22 by 18 by 20 mm. 
The histologic diagnosis was benign fibroma, and histologic evidence of any effect 
of irradiation was not present (fig. 2). 

After this removal the nasopharynx was smooth. The right maxillary sinus 
was dark on transillumination, but the finding was ascribed to a sinal infection 
due to previous blockage. Some months later, because of epistaxis without gross 
signs of recurreqce, a roentgenogram was taken; a mass was noted which filled 
the medial two thirds of the right antrum (fig. 3). The patient then began to 

6. Lederer, F. : Diseases of the Ear, Nose and Throat, Philadelphia, F. A. 
Davis Company, 1938, p. 425. 
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complain of headache on excessive activity and stooping. There was a slight 
fulness over the right cheek and brow. 

In July 1938, with the patient under anesthesia induced by avertin with amylene 
hydrate, an incision was made through the right canine fossa with the idea of 
ligating the internal maxillary artery as a preliminary measure. A soft friable 
tumor was encountered which bled freely when touched. The right external 
carotid artery was ligated with little effect on bleeding. (In retrospect it appears 
that radium, roentgen rays or radon should have been used at this time, with sub- 
sequent removal of the tumor.) The operation was continued, with coagulation 



Fig. 2 (case 1). — Section of vascular fibroma after two years of radiation 
therapy. This section does not show alterations as compared with those removed 
prior to irradiation. The histologic picture is typical of the growth, with fibroblasts 
and thin-walled vessels predominating. 

and removal of tissue by forceps but despite suction the field was almost entirely 
obscured by blood. The tumor nearly filled the antrum and had eroded its posterior 
wall in the medial half, filling the sphenomaxillary fossa. Removal seemed com- 
plete after coagulation and Luc forceps had been used, though the internal maxil- 
lary artery or its branches could not be visualized. Bleeding was controlled by 
iodoform packing. The loss of blood was estimated at 700 cc., and a transfusion 
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was given immediately. A postoperative blood pressure of 70 systolic and 40 
diastolic later rose to 116 systolic and 50 diastolic. 

Four days later, on July 11, the packing was removed, and profuse hemorrhage 
ensued. The internal maxillary artery was ligated, but packing had to be rein- 
serted. The operation was discontinued because of the poor condition of the 
patient, and the blood pressure rose to 180 systolic and 50 diastolic for no known 
cause. The antrum and the nasal fossa were packed and the sublabial incision 
left open. Several days later, when the packing was again removed, the resulting 
oozing seemed to emanate from several large veins and arteries in the vicinity, 
which were ligated, the procedure including the sphenopalatine artery and a large 
branch going to the inferior turbinate. The operative field then became dry, but 
a petrolatum gauze pack was left in situ. When this was removed, five days 
later, there was no further bleeding, and the sublabial wound had healed without 
suture. The patient’s hemoglobin had decreased from 15 Gm. (97 per cent) to 
10 Gm. (64 per cent). 



Fig. 3 (case 1). — Roentgenogram illustrating recurrence of growth. The 
original tumor had completely disappeared, and the recurrent mass had grown into 
the right antrum via its posterior wall and the sphenomaxillary fossa. 

Microscopic examination of the tissue disclosed epithelium of the respiratory tract 
covering a cellular tumor with a fibrous stroma and many small to medium-sized 
vascular channels. 

In September and again in December examination of the antrum and spheno- 
maxillary space (by means of a nasopharyngoscope passed through the antrum 
window) did not reveal evidence of any tumor tissue. 

Case 2. — C. M., a boy aged 15, had been having frequent nosebleeds and nasal 
obstruction for one year when first seen by Dr. T. C. Galloway, in June 1937. 
The epistaxis had been occurring with increasing frequency. There had been 
many head colds, and the patient had lost weight. The family history was noncon- 
tributory. Two previous attempts had been made to remove a mass from within 
the nose, both of which had been attended by severe bleeding. On examination 
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a growth was seen filling the left nasal chamber nearly to the vestibule and 
extending into the nasopharynx as a 3 cm. red, rounded mass attached by a 
somewhat smaller pedicle. The neoplasm was smooth and covered by dilated 
vessels and bled profusely when touched with a rounded forceps. The bleeding 
was controlled by packing for one hour and coagulating diathermy. Biopsy revealed 
a cellular vascular fibroma, the fibroblasts being ovoid to spherical, with sparse 
chromatin and a prominent nucleolus. Lymphocytes, macrophages and plasma 
cells were notably absent. 

With the patient under local anesthesia, six 1 millicurie gold radon implants 
were inserted into the body of the tumor. Bleeding was moderately profuse but 
controllable with diathermy. There were 4,560,000 red blood cells, 71 per cent 
hemoglobin, and 11,550 white blood cells, per cubic millimeter. Four months later, 
after eight additional 1 millicurie gold radon implantations, the original mass 



Fig. 4 (case 3). — Roentgenogram illustrating a large shadow of soft tissue in 
the region of the left sphenoid. 

was approximately one-third its original size and firmer and bled much less 
readily. A total of 1,862 millicurie hours of radon had been used thus far. 

In March 1938 the growth extended posteriorly from the anterior tip of the 
left middle turbinate into the nasopharynx and was adherent to the choanal border 
of the turbinate and the nasal septum in this region. In filling the left choana, 
it seemed to arise from a pedicle above the orifice of the eustachian tube. With 
the patient under anesthesia induced by avertin with amylene hydrate and nitrogen 
monoxide, the nasal and nasopharyngeal masses were electrocoagulated and then 
removed with coagulating snare and forceps. The left external carotid artery 
was ligated because of severe bleeding. All raw surfaces were coagulated and 
desiccated, and iodoform packing was inserted. There was mild postoperative 
shock, and the packing was removed in twelty-four hours, with no further bleeding. 
Biopsy disclosed benign capillary hemangiofibroma, and appreciable changes in the 
histologic picture were not present. 
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Considerable crusting appeared subsequently, and in April a small secpiestrum of 
the anterior wall of the sphenoid sinus was removed. In September a small vascular 
region near the posterior remnant of the middle turbinate received 400 millicurie 
hours of radon. Biopsy of this tissue, however, revealed only a chronic inflam- 
matory (plasmocytic) reaction, with none of the fibrovascular characteristics of 
earlier specimens. 

In December the previously involved areas were smooth and clean save for 
a small mass seen through the defect in the sphenoid. One 1 millicurie radon 



Fig. 5 (case 3). — Section of the original tumor showing typical vascular fibroma. 
The extreme cellularity is noteworthy. 


seed was implanted, the total dose being brought to 2,400 millicurie hours. The 
patient had gained 20 pounds (9 Kg.) and was playing basketball, and the only 
difficulty, some crusting, was controlled by daily nasal douches. 

Case 3. — Mr. A. L., aged 26, was first seen by Dr. L. T. Curry on Jan. 6, 1938, 
at which time he told of having had marked nasal obstruction on the left side 
for one year. During the week prior to examination there had been frequent 
spontaneous hemorrhages from each side of the nose. There had not been nain 
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or aural symptoms. On anterior rhinoscopic examination, a large red tumor was 
seen filling the region normally occupied by the left middle turbinate and obscuring 
all but the anterior tip of the inferior turbinate. This mass bled profusely during 
attempts to shrink the blocked passage. On posterior rhinoscopic examination, a 
similar tumor was observed filling the entire left side of the nasopharynx 
superiorly, blocking the left choanal opening and extending partially across the 
right choana, obscuring the septum. There was a slight bluish discoloration over 
the handle of the malleus on the left tympanic membrane. The right ear was 
normal. Cervical enlargements were not present. 



Fig. 6 (case 3). — Lateral roentgenogram showing radon seeds in situ. 


Roentgenograms of the sinuses (Dr. H. Potter) were reported on as follows : 
“The principal finding is on a vertical view through the sphenoid region, where 
a large open space devoid of original bony elements is shown. This corresponds 
to about the proper position for the left sphenoid. The bony defect is at least 
1 Vi inches (4 cm.) in width and nearly 2 inches (5 cm.) in anteroposterior 
direction. While bony elements are gone, this region contains the shadow of a 
soft mass which corresponds undoubtedly to the mass visible in the nasopharynx 
(fig. 4). The left frontal and ethmoid sinuses also are opaque, whereas the left 
antrum seems to be clear.” Wassermann and Kahn tests on the blood were 
negative. 
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Biopsy of the tumor (S.A.F.) was reported on as follows: “In sections stained 
with hematoxylin and eosin an epithelial layer is not present, nor are there any 
apparent characteristics of mucous membrane of the respiratory tract. A dense 
cellular infiltration is in the nature of a compact connective tissue stroma, with 
the fibroblast as the predominant cell, interrupted by numerous capillaries and 
small blood vessels. Various stages of maturity of the fibroblasts may be rec- 
ognized, the type most frequently encountered being an elongated spherical cell 



Fig. 7 (case 3). — Section of vascular fibroma illustrating involutional changes 
which either resulted from or coincided with irradiation. The perivascular thicken- 
ing is marked. 


with a moderate chromatin content. A nucleolus is evident in approximately 50 
per cent of these cells. Next in frequency is an ovoid, rounded fibroblast with 
similar chromatin and nucleolar distribution. Only an occasional lymphocyte is 
evident. The vascular spaces are lined by endothelium and contain mostly 
erythrocytes, with an occasional polymorphonuclear leukocyte or monocyte. Peri- 
vascular changes or cellular reactions other than the fibroblastic activity described 
are not present (fig. 5).” 
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Between January 13 and March 31 the patient received 600 milligram hours 
of radium directly on the tumor within the nose and the nasopharynx. There 
was a resultant decrease in both size and vascularity of the growth. The spon- 
taneous epistaxis had ceased after treatment was instituted and bleeding on 
manipulation had become progressively less marked. 

On April 29 seven 1 millicurie radon seeds were implanted directly into the 
tumor via the nasopharynx. In June further roentgenograms showed the radon 
seeds in situ (fig. 6). In August, after submucous resection, the nasal fossa was 
almost completely clear save for synechia and a small mass overlying the middle 
turbinate far posteriorly. This seemed to communicate with the nasopharyngeal 
tumor, which had become relatively small in the vault of the pharynx. A portion 



Fig. 8 (case 3). — Lateral roentgenogram showing retraction of the tumor and 
radon seeds toward the base of the skull. The figure should be compared with 
figure 6. 

of the tumor was removed intranasally with surgical diathermy. There was some 
bleeding, and 10 radon seeds averaging 1 millicurie each were implanted into the 
nasopharynx via the nasal fossa. 

Observations at biopsy at this time differed from those on the previous section 
in several respects : “The stroma is less compact and individual bundles of col- 
lagenous connective tissue may be easily distinguished, principally because edema- 
tous spaces produce wider separation of the cells. The fibroblasts exhibit less 
variation in size and shape, the majority having elongated nuclei with tapering 
cytoplasmic processes at their extremities. Plasma cells are present in increased 
number. There is definite thickening of the perivascular spaces in the form of a 
prominent fibroedematous zone surrounding each vessel. Traversing these zones 
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are occasional fibroblasts arranged in a radiating pattern (fig. 7). In sections of 
the same tissue stained with Mallory’s aniline blue, the connective tissue stroma 
becomes accentuated, and erythrocytes filling the vascular spaces are brilliant red. 
Particularly prominent is the layer of perivascular connective tissue previously 
mentioned. In sections stained by the Foote method only a delicate reticulum 
formation is apparent.” 

In December a marked atrophic condition was noticeable in the left nasal fossa. 
Crusting was controlled with nasal irrigations. Lateral roentgenograms showed a 
marked retraction of the tumor and radon implantations toward the base of the 
skull (fig. 8). Vertical views through the sphenoid further illustrated the decrease 
of the growth. On mirror examination only a small reddened area was visible in 
the nasopharynx. This extended from the superior border of the torus tubarius 
medially along the upper choanal border into the posterior end of the septum. 
There was merely a slight fulness in this region and no actual tumor tissue. The 
sinuses were clear and the ears normal. A total of 600 milligram hours of radium 
and 2,250 millicurie hours of radon had been used. 

In March 1939, the condition had not altered, and signs of recurrence were not 
present. 

TREATMENT 

Any perusal of the literature cannot but impress one with the impor- 
tance of an accurate diagnosis and the desirability of rational therapy in 
dealing with this tumor, for it is not uncommon to find reports of deaths 
resulting from attempts at operative removal, although these have been 
less frequent in recent years. Extensive surgical resection involving the 
nose, palate or maxillas no longer has a place In the treatment of vascular 
growths. Avulsion with the cold snare should probably be abandoned 
because of the attendant hemorrhage and shock and the possible damage 
to the attached bones at the base of the skull, from the periosteal layers 
of which the growth may have arisen . 7 I have had no experience with 
attempts at reduction in the vascularity of the tumor by the injection 
of escharotics. 

The use of radium was first suggested by Delavan 1 some years ago, 
and New and Figi 8 reported from the Mayo Clinic a series of cases in 
which this treatment was adopted. In these cases the radium was 
administered by holding lead applicators against the tumor, inserting 
needles or implanting radon. Roentgen rays also have been employed, 
either solely or in combination with radium . 9 More recently, surgical 
diathermy, alone or together with irradiation, has been proposed . 10 

7. Allan, F. G. : Nasopharyngeal Fibroma, Arch. Otolaryng. 1 9:215-223 (Feb.) 
1934. 

8. New, G. B., and Figi, G. : Am. J. Roentgenol. 12:340-342 (Oct.) 1924. 

9. (a) Berven, E., and Heyman, J. ; Report of Cases Radiologically Treated at 
Radiumhemmet, Stockholm, P. A. Norstedt & Sons, 1929. (b) Koch, J., and Eigler, 
G. : Arch. f. Ohren-, Nasen- u. Kehlkopfh. 142:1-14 (Oct.) 1937. 

10. New, G. B., and Havens, F. Z. : S. Clin. North America 12:939-945 (Aug.) 
1932. 
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I believe that this combination, irradiation and surgical diathermy, 
offers by far the most satisfactory therapeutic approach. In general, it 
should be said that the type of treatment will depend somewhat on the 
age of the patient and the extent of the tumor. Radiation therapy 
may be regarded as the most effective means of reducing the extreme 
vascularity of the tissue and should probably be used as a preliminary - 
measure in all instances. Since the growth rarely produces symptoms 
until it has reached considerable size, it is doubtful whether irradiation 
alone will suffice. (An exception may be found in the case of adults 
approaching the age of 25 to 30, when spontaneous involution sometimes 
occurs. In such a situation radiation may hasten the appearance of 
regressive changes.) The hemorrhagic propensity of the tumor having 
been materially reduced by radiation therapy, removal of the remaining 
portion may be most safely effected by surgical diathermy, with the 
opportunities thereby afforded for the control of any severe or trouble- 
some bleeding. It appears that this routine entails less hazard than one 
in which the sequence of events is reversed, i. e., wherein initial removal 
by diathermy is followed by implantation of radon, as suggested by New 
and Havens. 10 In either event ligation of the external carotid or internal 
maxillary artery may be a valuable adjuvant. 

Although it has been advocated that this tumor should be treated 
exclusively by irradiation, 00 it must be recognized that complete dis- 
appearance of the growth would probably require a higher total dose 
than could be safely tolerated. The aim is therefore to initiate physio- 
logic retrogression, but this cannot be depended on as a constant effect. 
Furthermore, the sensitivity of the nasal mucosa to irradiation is well 
known, and atrophic changes may result even from mild doses, as exem- 
plified in the cases here reported. In addition, it is necessary to avoid 
radiation necrosis because of the danger of infection of the middle ear 
and osteomyelitis of the adjacent bones. 

In the choice of various forms of radiation therapy I favor implanta- 
tion of radon seeds into the tumor. As a preliminary measure it is often 
advisable to apply radium directly in the form of needles or with a well 
shielded applicator or to use roentgen rays or teleradium. In the cases 
presented, a striking reduction of troublesome bleeding rather rapidly 
followed the institution of irradiation. If the tumor is large, various 
portions may be treated effectively by implantation of radon and the 
damage to normal structures minimized. The average strength of each 
seed should be approximately 1 millicurie. Change in the position of 
the implants, as seen roentgenographically, provides further information 
as to the status of the growth. 

After irradiation and the removal of the tumor by diathermy, any 
remnants or recurrences are readily amenable to treatment by further 
implantation of the radon seeds or electrocoagulation. 
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SUMMARY AND CONCLUSIONS 

The term “nasopharyngeal fibroma” is somewhat a misnomer and 
should, on histologic grounds, be modified. The designation of the tumor 
as “vascular fibroma” or “angiofibroma” is perhaps more appropriate. 

Three cases are reported, in which treatment by a combination of 
irradiation and surgical diathermy has been successful. 

An attempt was made to analyze the histologic alterations resulting 
from irradiation in these 3 cases. In 2, definite changes could not be 
observed in sections of tissue removed for study before and after treat- 
ment. In the third the alterations noted microscopically were a diminu- 
tion in the compactness of the collagenous connective tissue bundles, 
maturation of fibroblasts, infiltration of plasma cells and definite fibro- 
edematous perivascular zones producing an apparent thickening of the 
walls of the blood vessels. Because the patient had reached an age at 
which involutional changes might be expected, it is possible that therapy 
was the factor responsible for initiation of retrogressive changes, par- 
ticularly since no evidence of such changes were apparent in the original 
biopsy taken seven months previously. 

Despite the absence of significant histologic changes following 
irradiation in 2 of the 3 cases reported, a definite decrease in the 
vascularity of irradiated areas was noted clinically. This clinical altera- 
tion greatly facilitated subsequent removal of tumor tissue. The validity 
of this observation was borne out by an attempt to remove a recurrent 
tumor in the maxillary antrum. No irradiation had been used, and an 
almost uncontrollable hemorrhage resulted. 

Because of the attachment of the tumor to the bones of the base of the 
skull and the involvement of these bones by pressure necrosis, it is 
suggested that avulsion with the cold snare should be abandoned. 

The combination of irradiation and surgical diathernry offers a 
safe and effective method of treatment for vascular fibroma of the 
nasopharynx. 

Drs. T. C. Galloway and L. T. Curry gave me the opportunity of studying the 
histologic specimens and the clinical records of the cases and permitted me to make 
this report. 

122 South Michigan Avenue. 



INFECTION WITH ASPERGILLUS NIGER 

REPORT OF TWO CASES 
LEON FELDERMAN, M.D. 

PHILADELPHIA 

The 2 cases to be reported in this paper tell the story of a disease 
which eludes detection through the ordinary method of examination. 
Diagnosis, then, is difficult and often at fault. Afterward, when the 
physician knows beyond peradventure that he has to deal with a fungous 
infection, the applied therapeusis becomes relatively simple. The diag- 
nosis can be arrived at only through laboratory technic, and the 
germicide used must be selective. 

Since Micheli, 1 1729, described Aspergillus and named it because of 
its resemblance to “rough head/’ mycologists have identified nearly 
four hundred species of the family. 2 

In 1842, Benet established its pathogenicity for man, and the patholo- 
gist Virchow demonstrated it in the lungs post mortem. 

Siebenmann 3 placed the proportion of aural infections due to 
Aspergillus at 1 per cent. The frequency of the infection in China 
earned for it the name of “Hong Kong ear.” It is not uncommon in 
India and is listed as an occupational disease found in handlers of 
grain, hair sorters, workers with sponges and those who feed pigeons 
by placing the grain in their mouths. 

REPORT OF CASES 

My patients both complained of pain accompanied by intolerable 
itching of the organs involved, nervous irritability, insomnia and 
headache. 

Case 1. — A housewife aged 33 was referred to the office with a provisional 
diagnosis of “impacted cerumen, bilateral.” The family physician’s diagnosis was 
accepted. The canals of the ears were freed from the impacted mass bj r washing. 
The membrana tympani was found to be' congested and bulging in the vicinity 
of the Shrapnell zone, for which condition treatment was administered. In the 

1. Micheli, F. : Aspergillus capitulo pulla, nova plantarum genera, 1729, p. 212. 

2. Thom, C., and Church, M. BE The Aspergilli, Baltimore, Williams & 
Wilkins Company, 1926, p. 168. 

3. Siebenmann, F. . Die Fadenpilze Aspergillus flavus, niger und fumigatus ; 
Eurotium repens (und Aspergillus glaucus) und ihre Beziehung zu Otomycosis 
aspergillina, Ztschr. f. Ohrenh. 12:124-161, 1883; Wiesbaden, J. F. Bergmann 1883. 
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course of five days, the patient returned with the external canals of the ears filled 
with the same substance. This time she complained of pain at the tip of the 
mastoid. On washing the canals of the cars, a greenish black wax was delivered, 
and at the end one could see a light greenish corkscrew form, which led to the 
suspicion of a fungous mass. The washings were immediately referred to the labora- 
tory for study, and the report identified the organism as Aspergillus niger. 
Methylrosaniline, which had been used in the treatment, was replaced by an oint- 
ment of silver picratc, 10 per cent. After complete removal of the mass, the use 
of the ointment was continued, and the patient was kept under observation for a 
few months. As no rccurence of the mass in the ear was evident, she was dis- 
charged as cured. 

Case 2. — A woman aged 43, a cutter in a lace curtain factory, about a year 
ago complained of intense itching in the region of the nose, which was aggravated 
at night, causing insomnia. At the same time, her attention was drawn to the 
presence of a membrane in the interior of the nose, which not only filled the vesti- 
bule of the nose but extended to the lower edges of the middle turbinate. As the 
condition was bilateral, mouth breathing, with the attendant dry condition of 
the oronasopharynx, made speech hoarse and difficult. When the membranes were 
removed there remained a bleeding surface which reformed in about six or eight 
hours. The patient had visited five physicians at different times, and remedies 
prescribed had been of no avail. One physician made a diagnosis of “athlete’s 
feet of the nose.” At the time the patient consulted me the membrane was thick 
and of a distinct pinkish hue, obliterating the nasal passages. At first, the con- 
dition suggested pseudodiphtheritic membrane of a fungous growth. To reproduce 
the fungi in a proper culture (Sabouraud’s medium) 4 was difficult. Cultures of 
material from the nose and throat were made, and the report from the laboratory 
was as follows : 

“Microscopic examination of scabs from the nose on a preparation of sodium 
hydroxide did not reveal fungi. A Gram smear showed numerous epithelial cells 
and white blood cells and a few gram-positive diplococci. On Sabouraud’s culture 
fungi were not isolated within seven days. Cultures of material from the nose 
revealed Staphylococcus aureus, neisseria flavus and Bacillus coli. The growth in 
Sabouraud’s culture was of the Aspergillus type (identified by Dr. F. Weidmann).” 

The composition of the culture medium used to reproduce the fungus follows: 

“Sabouraud’s conservation agar contains water, 1,000 cc. ; peptone, 10 Gm., and 
agar, 18 Gm. For isolation and study of the organisms, Sabouraud’s test agar. 
1908, contains 40 Gm. of crude maltose.” 

Topical applications of methylrosaniline (5 per cent) found the membrane of 
the nose resistant, so that it was found expedient to change to local applications 
of an ointment of silver picrate (10 per cent), which produced an immediate 
improvement. The applications continued for several weeks. Since the membrane 
did not reform, the patient was discharged as cured. 

It should be instructive and helpful to consider briefly the fungus 
responsible for this disease. 

The Aspergillaceae 5 are a large family of fungi. They have a rapid, 
prolific and complicated system of growth. It is noteworthy that the 

4. Dodge, C. W. : Medical Mycology, St. Louis, C. V. Mosby Company, 1935, 
p. SI. 

5. Dodge, 4 p. 610. 
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periods of fertilization, flourishing and decline are swift, with the first 
two stages well developed before the host is aware of their presence. 

Microscopically, they are recognized in many forms : Some are 
shaped like Irish lace; some resemble a sunburst; some are pelican 
shaped; some are flasklike, and some are shaped like umbrella sticks. 
There are various dimensions and sizes. The fungi may be bright 
or dull brown. 

They are found in anemic plants which lack chlorophyll. This 
vegetative growth is ameboid. The ability which the fungi possess to 
reproduce themselves with ease is amazing, the two methods being 
fertilization and fusion of two nuclei. 



Aspergillus niger heads (photographs by Mitchell L. Dratman, Thom and 
Church 2 ) ; above, black, fairly regular head on a smooth stalk (X260) ; below, 
organism in Petri dish, representing a globose head partially splitting. 

Among some of the elements necessary for reproduction and growth 
are (a) water, (&) high humidity, (c) a carbon and nitrogen supply 
in suitable relation to the hydrogen ion concentration and ( d ) light. 

The cases given in the literature on the subject of A. niger show 
that the regions most frequently infected are the ear, the nose, the mouth, 
the tongue and the lungs. This is not a complete list .but is sufficient 
to arouse the interest of the laryngologist and thus make him familiarize 
himself with a pathogenic organism which is increasingly common, 
undoubtedly largely because of the modern method of transportation. 
The automobile, the motor trailer and the aeroplane are the chief car- 
riers of mycotic infections. It is interesting to note and should be 
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helpful in future diagnosing to remember that these infections have 
been mistaken for syphilis, tuberculosis, cancer, diphtheria and many 
other diseases. 

One of the primary symptoms of fungous infection of the canal 
of the ear is dermatitis affecting the external auditory canal. 0 The 
examination discloses a red area with considerable shedding of the 
superficial layer due to intolerable itching. In cases of infection with 
A. niger, the accumulation of debris is rapid, with associated impairment 
of hearing. 

There are fungi in addition to A. niger about which the practitioner 
knows but little. It will be informative to consider some of them 
because of the perplexing symptoms to which they give rise, which often 
lead to faulty diagnoses. 

Jakowski, 7 as early as 18SS, reported infection with Absidia ramosa 
in the human ear, an unknown mycotic infection. Since then the 
parasite has been successfully isolated from mucus of the upper air 
passages in the lower animals (cows, horses, swine). 

Aspergillus siebenmanni 8 has been isolated from the human ear 
and apparently belongs to the Aspergillus flavus group but cannot be 
identified with certainty. 

Macfie 0 reported an aspergillus which causes a mycotic infection of 
the ear with itching and irritation of the canal without affecting the 
hearing. 

Penicillium minimum 10 is of interest because the fungus was isolated 
in a case of catarrh of the middle ear following scarlet fever. Three 
years later the organism was still present in a membrane, showing how 
resistant it is to ordinary germicidal treatment. 

Castellania copelli 11 is found in lesions which appear on the tongue 
and has proved pathogenic to rabbits and guinea pigs. 

Mycoderma pararogosum 12 is found abundantly in sputum. The 
patient has a productive cough with mucopurulent expectoration. The 
advanced condition resembles phthisis; the patient is emaciated and has 
a hectic fever with bloody sputum. Yellowish gray patches in the 

6. Whalen, E. J. : Fungous Infections of the External Ear, J. A. M. A. Ill: 
502-504 (Aug. 6) 1938. 

7. Jakowski, cited by Dodge, 4 p. 113. 

8. Lucet, A., and Constantin, J., cited by Dodge. 4 

9. Macfie, J. W. S. : Notes on Some Fungal Infections in West Africa, Ann. 
Trop. Med. 15:279-281, 1921. 

10. Dodge, 4 p. 641. 

11. Dodge, 4 p. 252. 

12. Dodge, 4 p. 219. 
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throat resemble those seen with diphtheria. Physical examination adds 
to the confirmation, but a microscopic examination of the fungus rules 
out pulmonary tuberculosis. 

Candida bethaliensis 13 is another form of parasite invading pul- 
monary tissue, causing symptoms resembling those of tuberculosis. It 
was isolated from the sputum of a patient who suffered from cough, 
leukocytosis, febrile attacks and hemorrhages. 

Pseudomonilia allesandrina 14 also is isolated from mucopurulent 
sputum in cases of bronchitis. 

Mekundu 13 has been isolated from sputum in cases of bronchitis 
in inhabitants of Belgian Congo. A history of malaria, bronchitis 
and fever at first suggested undulant fever. 


CONCLUSIONS 

1. Aspergillosis of the upper air passages must occur with greater 
frequency in North America than the reports in the literature indicate. 

2. Modern methods of transportation introduce molds and fungi 
from distant countries. 

3. The growth of fungi in certain culture mediums is relatively slow, 
and one must allow a few weeks before the mold can be reproduced. 

4. Silver picrate ointment has fungicidal properties and proved 
efficacious in the 2 cases reported. 

Central Medical Building, 1737 Chestnut Street. 

13. Dodge, 4 p. 229 

14. Dodge, 4 p. 295. 

15. Dodge, 4 p. 350. 
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EXPULSION OF FOREIGN BODY FROM THE ANTRUM 
WITH THE AID OF IRRIGATION 

E. R. Hargett, M.D., Springfield, Ohio 

Recently I have successfully employed irrigation by means of a trocar 
in a series of cases of infection of the antrum following extraction. The 
patients did not have a history of any foreign body having entered the 
antrum, although a few of them had fistulas. Treatment was started 
soon after the dental work had been done. Roentgenograms of the 
antrum were not taken in the majority of the cases. The following case 
is cited as unusual in the series : 

A 26 year old nurse presented herself at my office complaining of pain in the 
left cheek, aching in the small joints of the hands and feet and general malaise. 
Nine days previously, the upper left third molar had been extracted. The present 
illness began two or three days later. It was recalled that a small piece of gauze 
had been left in the cavity by the operator and had not been recovered, supposedly 
having been swallowed or expectorated. 

Examination revealed a healed extraction cavity and findings leading to a 
diagnosis of empyema of the left antrum. A quantity of green, foul-smelling pus 
was removed by irrigation, with relief from the local pain and general symptoms 
the next day. Several more irrigations were carried out at two day intervals. 
The day after the fifth irrigation the patient became conscious of a mass high 
in the left nostril. After a few minutes of blowing her nose she obtained a small 
piece of gauze from the left nostril. She brought this specimen to the office. It 
was 0.5 cm. wide and 2 cm. long, a typical small piece of dental packing. Within 
a few days the antral washings returned clear and she was discharged as cured. 

According to the dental operator, a fragment of root was not left 
in the cavity and the tooth came out cleanly. It is interesting to note 
that the foreign body would not have shown on roentgenograms 
Although the gauze may have been carried to the natural ostium by the 
irrigations, it apparently did not come out directly at the time of (he 
washing but was carried through by ciliary motion in the presence of 
severe infection. Another unusual point in the case is that, although 
there was a large perforation into the antrum, with a foreign body 
and empyema, a fistula did not form. 

First National Bank Building. 
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PAGET’S DISEASE OF THE BONES OF THE SKULL 
WITH OBLITERATION OF THE SINUSES 

John H. Childrey, M.D., San Francisco 

Paget’s disease, or osteitis deformans, first described in 1877, is a 
disease of unknown cause, usually affecting a number of bones and 
occurring in patients over 40 years of age. It may be 1 a general disorder 
in which at present only the osseous changes are known. Formerly 
considered rare, it is known to be merely unusual, and with more roent- 
genograms the disease, no doubt, will be recognized oftener, particularly 
in its earlier stages. Osteitis deformans affects especially the skull, verte- 
brae and bones of the leg although it may be confined to one bone. The 
sacrum, spinal column, femur and cranium are oftenest affected, 2 but 
the disease may commence in the skull or maxilla. 

Although the cause is unknown, it is thought by some that the 
disease has a vascular origin (endarteritis), possibly embolic, so closely 
do the lesions resemble the distribution of carcinomatous metastases in 
bone. Others, because of the similarity of the histologic picture, which 
is one of rarefaction of osseous tissue and its replacement by young, 
actively growing fibrous tissue, think that osteitis fibrosa, osteitis 
deformans and osteomalacia are one condition, differing only ip the 
age and vitality^ of the patient. It has been shown in some cases that 
the sclerotic lesions of Paget’s disease developed in a few years about the 
osteoporotic lesions of osteoporosis circumscipta of the skull, and some 
believe the latter to be the absorptive phase of Paget’s disease or at 
least a related precursor, although Paget’s disease affects the vault 
(fig. 2) while the other condition usually begins in the frontal and 
occipital bones near the base (fig. IB). Sosman 3 mentioned a patient 
who improved considerably under roentgen treatment of the parathyroid 
glands. However, with Paget’s disease, unlike the situation with osteitis 
fibrosa, the patients are older; formation of bone has outstripped its 
destruction ; there is no accompanying hyperparathyroidism ; the values 
for calcium and phosphorus in the blood are normal, and there is no 
parathyroid hyperplasia. The concentration of phosphatase in the serum, 
normally 1 to 5 units (Bodansky) per hundred cubic centimeters, may in 

1. Moore, in discussion on Kasabach, H. H., and Gutman, A. B. : Osteoporosis 
Circumscripta of the Skull and Paget’s Disease : Fifteen New Cases and a Review 
of the Literature, Am. J. Roentgenol. 37:577-602 (May) 1937. 

2. Schmorl, G. : Ueber Ostitis deformans Paget, Virchows Arch. f. path. Anat. 
283:694, 1932; cited by Boyd, 4 p. 978. 

3. Sosman, in discussion on Kasabach, H. H., and Gutman, A. B. : Osteoporosis 

Circumscripta of the Skull and Paget’s Disease: Fifteen New Cases and a Review 
of the Literature, Am. J. Roentgenol. 37:577-602 (May) 1937. 
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severe Paget’s disease be increased to 30 or 40 units. However, Boyd 4 
stated the objection to such comparisons that replacement of fibrous 
tissue is not a specific lesion but is observed in a variety of osseous bone 
diseases. 

Osteitis deformans begins with softening, at which time the affected 
bone is often painful, and continues with overgrowth of the bone. During 
the softening, characteristic deformities occur, and when the skull is 
affected it may become much thickened and enlarged. The face usually 
is not involved, but occasionally the facial bones become much thickened, 
giving the appearance of leontiasis ossea (fig. 3 A), and the maxilla may 
become so large that the maxillary teeth telescope over the lower teeth 
when the mouth is closed 5 (fig. 3 2?). Deformities of vertebral bones 
may result in spinal curvature, while those in the long bones of the 
extremities result in thickening and bowing, so that the figure is 
shortened. Although progressive, the disease usually is not fatal. How- 
ever, arteriosclerosis is often marked ; fractures and pseudofractures 
may occur, and there is a tendency toward the development of osteogenic 
sarcoma. 

The roentgen picture is characteristic, even before any deformity has 
appeared, but it varies with the phase in which the disease is seen. 
After the stage of primary softening, in which bone is replaced by con- 
nective tissue (fig. 2), the bone becomes hard and thicker, for ossifi- 
cation predominates, and there is a heavy deposit of subperiosteal finely 
porous cancellous bone on the long bones and on the skull, making the 
surfaces rough and irregular (fig. 4 A). The affected bones are thick 
and dense, although the medullary cavity is widened. The vault of the 
skull presents a peculiar serrated appearance (fig. 4/i). There is a 
complete metamorphosis, for the normal structure disappears and new 
bone is laid down on a massive scale (fig. 1 A and C ). 

Two of the most interesting features of the microscopic picture are 
the great number and the irregular arrangement of the lamellar systems, 
individual in appearance and having what is known as a mosaic structure 
due to variously shaped areas of new and old bone separated by ground 
substances. 4 The medullary cavity is filled with fibrous tissue. 

The differential diagnosis should present no difficulty, for the various 
conditions from which the disease is to be distinguished in the osteopo- 
rotic stage, such as cholesteatoma, mucocele, hyperparathyroidism, gumma 
and various tumors and their metastases, are characterized by destruction 
of bone, while in Paget’s disease, as in osteoporosis circumscripta, decal- 
cification alone occurs and the architecture of the bone remains intact. 

The sclerotic lesions of Paget’s disease may be confused with healed 
tuberculous lesions and also must be differentiated from hyperostoses, 
syphilitic osteitis and Albers-Schonberg disease. The last occurs in 
childhood. 

4. Boyd, W. : A Textbook of Pathology, ed. 2, Philadelphia, Lea & Febiger, 
1934, pp. 970-972. 

5. Stafne, E. C., and Austin, L. T. : A Study of Dental Roentgenograms in 
Cases of Paget’s Disease (Osteitis Deformans), Osteitis Fibrosa Cystica and 
Osteoma, J. Am. Dent. A. 25:1202-1214 (Aug.) 1938. 
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REPORT OF CASES 

Case 1.— R. L. P., a man aged 24, came for an # examination on Oct. 16, 1937, 
because he believed the glasses he was wearing were not improving the poor vision 
of his left eye, which he had noticed for many years. This eye seemed to him to 
have been on a higher level than the right for as long as he could recall. His 
face was markedly asymmetric, with considerable bulging of the forehead, a con- 
dition he attributed to a forceps delivery at birth. He stated that he was not born 
until some days after labor normally should have occurred and that five days 
after the membranes ruptured a prolonged delivery with forceps was done. He 



Fig. 1 (case 1). — Extensive involvement of the maxilla and the sphenoid and 
frontal bones. Note the narrowing of the optic foramens and the almost complete 
obliteration of the frontal, ethmoid and sphenoid sinuses. 


was found to be considerably myopic, but with correction his vision was 100 per 
cent in the right eye and 70 per cent in the left. It was felt that the refractive 
error did not explain the impaired vision in the left eye. The media and the 
fundi were normal. The left eye was 12 mm. above the plane of the right (fig. \ A). 
Studies done with a perimeter at this time and three months later gave essentially 
the same results and showed slight contraction of the temporal fields. 

Examination of the ear, nose and throat gave essentially negative icsults 
Roentgenograms of the skull showed marked hyperostosis and sclerosis of the 
bones of the anterior and middle fossae, with great thickening of the bones of 
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the supraorbital region (fig. IB). There were involvement of the horizontal 
frontal plate and increased density of the ethmoid labyrinth, and the sphenoid was 
solid bone with no evidence of a sinus. The. optic foramens were both smaller 
than normal because the surrounding sphenoid bone encroached on them (fig. 1 C 
and D ). Involvement of the bones was more marked on the left side of the head, 
there being apparently no left frontal sinus and little, if any, air space in the left 
ethmoid labyrinth, and the floor of the nose was lower on the left side than on 
the right (fig. 1 A). The cranium was involved as high as the vertex. The Wasser- 
mann and Kahn reactions of the blood were negative; the urinalysis gave normal 
results; the blood pressure was 134 systolic and 69 diastolic, and physical examina- 
tion showed no other abnormality, revealing no apparent involvement of other parts 
of the skeleton. 

The striking osseous changes were probably the cause of the signs of involve- 
ment of the eye. In this case the location of the lesion, that is, in the frontal bone 
primarily, near the base, and the age of the patient, only 24, both favored the 
diagnosis of osteoporosis circumscripta. In fact, the disease in this case had been 



Fig. 2 (case 2). — Early stage of Paget’s disease. The lesion is limited to the 
vertex. 

present many years and must have begun in childhood. However, the roentgen 
appearance was characteristic of osteitis deformans, for there were both osteoporosis 
and sclerosis. Such a case lends support to the belief that the two conditions 
are interrelated. It seems questionable whether the trauma of childbirth was of 
etiologic importance. Noteworthy is the deformity of the skull and its conse- 
quences, namely, obliteration of the air spaces of the sinuses or failure of their 
development and the narrowed optic foramens. As remarkable, though not unusual, 
is the lack of discomfort. 

Case 2. — Mrs. J. V., a woman aged 45, came in June 1931 for an examination 
of her eyes, the vision of the left eye being limited to ability to see fingers at 
2 feet (61 cm.) and that of the right being 30 per cent, because of bilateral posterior 
staphylomas and changes in the macular regions. The media and the fundi were 
normal. The perimeter showed the fields to be irregular, bilaterally contracted 
with central blurring on the left. The tangent screen bilaterally gave the impression 
of bitemporal defects. Roentgenograms of the teeth and sinuses were normal, but 
those of the skull showed thickening of the calvarium, most marked in the parietal 
bones, characteristic of Paget’s disease (fig. 2). 
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Ten years previously a large posterior staphjdoma had been found in the left 
eye. Studies of the visual fields at that time showed a central scotoma on the 
right, and the vision of the right eye was 4.5/20 and that of the left eye 4.5/75. 

The vision of the left eye continued to fail, and early in 1932 it was 3 per cent. 
The patient returned in 1935 because of severe dizziness of several weeks’ duration, 
which was diagnosed as subsiding toxic irritation of the right labyrinth. Some 
six months earlier she had undergone an extensive gynecologic operation, com- 
plicated by thrombophlebitis in the right thigh. The vision was now 60 per cent 
in the right eye and 33 per cent in the left. The media and the fundi were as 
before except for the presence of many glistening floaters. Unfortunately no more 
roentgenograms were made. 

Case 3. — Mrs. M. M. W., a woman aged 59, came to the hospital on Jan. 30, 
1937, because of failing vision in both eyes noticed for a year and associated with 
occasional shooting pains in the eyes. She wished glasses, if advisable. She 
presented a strange appearance; she was short and squat; her back was bent and 



Fig. 3 (case 3). — Photograph of the patient, showing extensive involvement of 
all the bones of the skull. The mandible is not affected. 

the shoulders sagged. She did not wear a hat; her head was large, as was the 
upper portion of the face, so that both gave her a leonine appearance (fig. 3). 
Vision in the right eye was 5 per cent, and that in the left 10 per cent, of normal. 
Examination of the eyes with the aid of eucatropine hydrochloride anesthesia showed 
the lens to contain slight diffuse and peripheral opacities, more marked nasally 
and below and more marked in the left eye. There were marked temporal pallor 
and depression of the optic disks, white patches and degenerative changes in the 
macular regions and evidence of scattered hemorrhages. On refraction slight 
hyperopic astigmatism was found, and little improvement of vision was obtainable 
in the right eye with correcting lenses. The intraocular tension was 40 in the 
right and 52 in the left eye. Charts made with the perimeter showed marked 
bilateral contraction of the visual fields. Charting with the tangent screen was 
impossible because of the poor vision. 

Roentgenograms of the skull showed thickening and a generalized wooly appear- 
ance of all bones except the mandible (fig. 4) ; the nasal accessory sinuses were 
obliterated, as were the mastoid air cells, and the upper cervical vertebrae were 
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involved as well. There were numerous deposits of dense sclerotic bone throughout. 
Roentgenograms of the spine, pelvis and most of the long bones confirmed the 
diagnosis of advanced Paget’s disease. 

Ethylmorphine hydrochloride and pilocarpine hydrochloride were advised for use 
in the eyes at home. Six months later vision had continued to fail and hearing became 
impaired. At this time she began having dull and at times severe pains with 
swelling in the arms, and pain in the back made walking impossible. The pain 
became more persistent and severe, so that opiates became necessary. In October, 



Fig. 4 (case 3). — Advanced Paget's disease of the skull. The air spaces of the 
sinuses and mastoid are obliterated. 

the thighs became anesthetic; the right knee swelled, and the right arm was so 
swollen and weak that she could not lift the hand. The cheek bones became more 
prominent; the chin seemed more pointed, and large swellings appeared on the 
skull. Her mind remained clear. She died on November 19. An autopsy was not 
performed, but from the history it is suspected that osteogenic sarcoma was the 
cause of death. 

Greens’ Eye Hospital. 
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Clinical Notes; New Instruments and Technics 


CORRECTION OF SADDLEBACK DEFORMITIES OF THE 
NOSE BY SPECIALLY CUT CARTILAGE 
FROM THE EAR 

F. Harbert, M.D., Philadelphia 

The most common causes of saddleback deformities are abscess of the septum, 
too complete a submucous resection, trauma and some congenital, anomalies. There 
is a growing and justifiable tendency to correct more moderate deformities, espe- 
cially for persons in whom they cause a feeling of inferiority; but until recently 
only the more extreme deformities were routinely operated on. Beck and Gutt- 
man 1 cautioned against operating on patients who are psychically unstable or in 
whom the psychic disturbance is out of proportion to a minor defect, lest the 
operative prqcedure serve as a basis for a new obsession. 

The saddleback nose is one of the easiest and most satisfactory of deformities 
to correct. The methods and materials are varied, however. Inert transplants, 
such as paraffin, gold, silver, celluloid and ivory, have been practically abandoned, 
although there are still some staunch advocates of the use of ivory. 2 The main 
objections are the rigidity of these materials and their tendency to be expelled. 
Bone transplants have likewise been abandoned, because they are too easily 
absorbed. Rib cartilage has the advantage of being available in large quantities, 
but its tendency to curl often changes a fine initial result into a caricature. When 
large defects are to be corrected this chance must be taken, however. Septal 
cartilage has the disadvantage of being absorbed either wholly or in part, so 
that the final result is unpredictable. Recently the use of cartilage preserved 
in aqueous solution of merthiolate has become increasingly popular, because the 
percentage of takes compares favorably with that when living tissues are used. 

The advantages of auricular cartilage over all other transplants are its flexi- 
bility, its permanence in size and shape when transplanted and its subsequent 
growth as a living integral part of the body. Another advantage is the com- 
plete regeneration of cartilage at the site of removal from the ear. This takes 
place in from six to twelve months. When cartilage from the ear is utilized, 
strips are usually cut and inserted until the desired effect is produced, or strips 
are sewn together with catgut to form a single graft suitable for the defect. 
The objection to these methods is that the pieces tend to slip with the former 
and that the amount of flat cartilage suitable for building up a graft is limited with 
the latter. In fact, the greatest objection to the use of cartilage from the ear is 
the small amount available. 

The object of this paper is to propose a method of cutting the cartilage which 
takes full advantage of the thickest part of the cartilage and produces a single piece 
of grafting cartilage admirably adapted to fill the usual saddle nose defect. This 
method has been used with gratifying results, and, as will be seen, the technic 
is simple. 

The opinions and assertions contained herein are the personal ones of the 
writer and are not to be construed as official or as reflecting the views of the 
Navy Department or of the Naval Service at large. 

1. Beck, J. C, and Guttman, M. R. : Recent Advances in Plastic and Recon- 
structive Surgery of the Ear, Nose and Throat, Am. J. M. Sc. 196:875, 1938. 

2. Wolf, G. D.: Correction of Saddle Nose, Arch. Otolaryng. 22:304 (Sept.) 
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Fjg. 1. — Above, front and side views of patient with congenital saddleback 
deformity. Below, front and side views of same patient three months after 
operation according to the technic described here. 
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Fig. 2. — Schematic drawing showing graft of cartilage from the ear and its 
relations when transplanted into the nose 
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With the area under anesthesia produced by infiltration of 1 per cent procaine 
hydrochloride and epinephrine hydrochloride, a long incision is made in the 
crease at the junction of the ear and the scalp. The skin over the dorsal aspect 
of the pinna is elevated, with exposure of the perichondrium. The elevation 
should proceed until the vertical ridge on the dorsal aspect of the cartilage and 
its tubercle lie in the middle of the operative wound but are still covered by 
perichondrium. A strip of cartilage is then outlined with a Freer or a Bard- 
Parker knife, about 34 inch (1 cm.) in diameter and about 1^4 inch (3.8 cm.) 
long, with the vertical ridge extending downward from the tubercle exactly in 
the middle of the strip. The crus of the helix should be near the middle of the 
ventral aspect. The incision is made down to but not through the perichondrium 
on the anterior aspect of the concha and the strip elevated with a submucous 
elevator, the anterior perichondrium 'being left intact. The excised strip with 
attached dorsal perichondrium is now trimmed to the shape shown in the dia- 
gram and to a size suitable for the defect to be corrected. 

The nose is prepared for the reception of the graft by tunneling over the 
dorsum through an incision in the gap between the lateral and the alar cartilages. 
The nasal injection of procaine hydrochloride should be kept to a minimum in 
order to avoid distortion of landmarks and to permit accurate correction of the 
defect. Too wide a tunnel should be avoided in order to keep the graft from 
slipping. When the graft is inserted it is apparent that the crus of the helix 
greatly helps to fill in the central defect without adding to the weight and thick- 
ness of the graft. The convex curve of the dorsal perichondrial surface pre- 
vents the ends of the graft from projecting through the skin, and the ridge on 
this surface produces a sharp nasal bridge. The tubercle and the undesirable 
bumps have, of course, been trimmed off before insertion of the cartilage. The 
incision is closed by a single suture, and a wide piece of adhesive plaster over the 
dorsum of the nose completes the nasal dressing. It is well to close the incision 
in the ear last in order to permit the procurement of additional cartilage should 
it be required. The incision is nicely closed with vertical mattress sutures and 
a mastoid dressing applied after the cavum conchae has been filled with cotton, 
which produces a firm and continuous pressure and prevents the formation of 
hematoma. Except for slight postoperative swelling, lasting 'a few days, con- 
valescence is uneventful, and infection has not been encountered. 

United States Naval Hospital. 


CORRECTION OF LATERAL DISPLACEMENT OF FREE 
BORDER OF THE SEPTAL CARTILAGE 

F. Harbert, M.D., Philadelphia 

Lateral displacement of the free border of the septal cartilage is a common 
finding in any clinic where many submucous resections are performed. This dis- 
placement produces: 

1. Protrusion of the free border of the septal cartilage in one nostril instead 
of lying between the cutaneous surfaces of the columella. 

2. Displacement of the inferior edge of the septal cartilage lateral to and 
below the anterior inferior nasal spine and the groove of the vomer, allowing the 
tip of the nose to drop. 

The opinions and assertions contained in this report are personal ones of the 
writer and are not to be construed as official or as reflecting the views of the 
Navy Department or of the Naval Service at large. 
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These are probably excellent for children, in whom submucous resection may inter- 
fere with subsequent development of the nose. In the adult presenting this pic- 
ture, however, the septum will usually have secondary deviations producing the 
classic S-shaped deformity, ridges and spurs which require submucous resection 
to restore the airway. 

Such an expedient as excising the protruding edge has the objection of not 
correcting the depressed tip but instead further removing support for it. More- 
over, it will not correct the obstruction caused by the convex bulge in the opposite 
nostril. Peer 1 advocated complete excision of the deviated and dislocated quad- 
rilateral cartilage and inserted a support from a straight piece of this cartilage. 
In cases in which the anterior segment of the cartilage is hopelessly deformed 
and thickened, this is probably the method of choice. Fortunately, the majority 
of these dislocations leave the cartilage intact except for smooth curves of 
deformity and make them particularly amenable to correction by the simple pro- 
cedure advocated here. 

A classic submucous resection is performed first and complete healing per- 
mitted. Usually a month suffices, but the procedure is equally applicable years 
after the original submucous resection. With the area under anesthesia pro- 
duced by infiltration of 1 per cent procaine hydrochloride and epinephrine hydro- 
chloride a small vertical incision, about Y& inch (1 cm.) long, is made over the 
lowermost aspect of the protruding septal tip. The mucosa is elevated on both 
sides of the cartilaginous strip to its posterior extremity, the lower % inch of 
the strip and its inferior edge thus being exposed. 

Through the same incision, the groove in the anterior inferior nasal spine is deep- 
ened by incisions and if necessary by excisions with the Freer knife. It will now be 
found that the lower part of the septal cartilaginous strip is freely movable. If 
not sufficiently mobile, it can be made so by elevating the mucosa slightly higher. 
In some cases the cartilage can now be lifted into the groove of the anterior nasal 
spine, and the cosmetic and functional result will be good. Usually, however, the 
upper attachment of the cartilage will produce tension and tend to cause recurrence 
of the subluxation, or the upper portion of the free border of the cartilage will 
still protrude. In such cases an incision about l A inch (0.6 cm.) long is' made at 
the junction of the septal cartilage and the carina nasi. The entire junction is 
exposed by elevating the mucosa on one side only with a septal elevator, through 
a channel as narrow as possible. A Freer knife is now introduced through this 
channel and the septal cartilage incised down to but not through the mucosa of 
the opposite side. Lateral movements of the entire septal strip are now easy, 
because it remains attached only to the mucosa in its middle portion on both sides. 
The strip is placed in position in the groove of the nasal spine, and it will be 
found that there is no tension and no tendency for slipping. The proper position 
of the strip is maintained by splints of dental wax and/or light gauze packing. 
Its vitality is assured because of extensive attachments of mucoperichondrium 
remaining. 

There are usually slight postoperative swelling and thickening of the columella 
when the packing is removed twenty-four hours later, and this persists for about 
a week or more. It is surprising how the redundancy of mucosa, which is often 
noticeable at first, disappears in the course of a few weeks, leaving an excellent 
cosmetic and functional result. 

United States Naval Hospital. 

1. Peer, L. A.: An Operation to Repair Lateral Displacement of the Lower 
Border of the Septal Cartilage, Arch. Otolaryng. 25:475 (April) 1937. 
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The literature of the past year contains a relatively small contribution 
on the functional examination of hearing. Hardly any new tests or prac- 
tical variations of the old ones have been published. Audiometry is 
used to a greater extent in the testing. The few articles found in the 
foreign literature show definite activity in this field. Interest in the test- 
ing of school children and in the interpretation of results is evident. 
Considerable attention is being given to hearing aids and their develop- 
ment and use. 

Holmgren 1 has written a complete monograph on hearing tests and 
hearing aids. He reviews the procedures, evaluates the criticisms and 
gives his own views obtained from investigations carried out in the 
otorhinolaryngologic clinic, Sabbatsberg Hospital, Stockholm. He 
traces the development of hearing tests and hearing aids and presents the 
fundamental acoustic principles and their relation to speech and hearing. 
One cannot ascribe any great value to comparative auditory examina- 
tions unless they are conducted in a sound-proof room or under identi- 
cal conditions of noise. Papers dealing with results of hearing tests 
with no information on the acoustic conditions under which the results 
were obtained cannot be given serious consideration in a scientific dis- 
cussion. Holmgren discusses the practical value of conversation and 
whispering tests and tuning fork tests from an acoustic standpoint. He 
describes the construction of an electrically activated tuning fork to be 
used for obtaining the most reliable values for hearing by bone conduc- 
tion. Bone conduction tests with tuning forks should be done not only 
with forks of 128 double vibrations but also with those of higher pitch, 
up to 1024 double vibrations. The value for hearing by bone conduction 
obtained with 128 double vibrations represents a functional test of 
the cochlea for this frequency only. 

1. Holmgren, L. : Hearing Tests and Hearing Aids, Acta oto-laryng., 1939, 
supp. 34, p. 1. 
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A critical survey of the prevalent construction of audiometers is 
made and the possible sources of error discussed. Holmgren presents 
the advantages of the loud speaker used on the audiometer employed in 
his clinic as compared with the receiver placed against the ear. Values 
for the air conduction are obtained without any additional effect from the 
bone conduction. The loud speaker gives exact intensity at the same 
distance from the ear, while the intensity from the receiver varies con- 
siderably if it is pressed with varying firmness against the ear. There 
are no variations for resonance and no variations in the threshold caused 
by different dimensions of the auditory canal and the outer ear with the 
loud speaker as contrasted with the receiver. Measurements made with 
the loud speaker of the sound-amplifying effect of hearing aids are made 
under acoustic conditions identical with those under which they are 
intended to be used. The receiver, on the other hand, is more easily 
portable and less expensive and conducts less sound to the other ear. 
Tn comparing tuning forks with the audiometer, Holmgren concludes 
that with the exception of the measurement of frequencies of 32 and 
possibly 64 double vibrations the audiometer yields more complete, more 
reliable and speedier results than the tuning forks. This takes into con- 
sideration, however, an audiometer furnished with thoroughly correct 
and trustworthy measuring instruments. Since in dealing with a com- 
plicated electrical instrument the possibilities or sources of error are 
always present and have to be considered, he advises the control of 
audiometric readings by means of some simple tuning fork tests. 

Holmgren presents, further, a critical survey of hearing aids, their 
description, the ways and means for prescribing and testing them and 
the benefits that can be obtained for persons with the different types of 
impairment. He brings out the difficulty of compensating perceptive 
loss of hearing due to the “recruitment phenomenon.” The superiority 
of the tube amplifier in comparison with other constructions is empha- 
sized. The principal dissimilarities between loss of hearing of the con- 
ductive and that of the perceptive type are as follows : In the conductive 
type, the lower tones and the intelligibility of the vowels alone are 
affected ; perception of speech is considerably weakened, though it sounds 
clear and is understandable even with relatively great loss of hearing: 
the intelligibility slowly decreases with increased distance from the source 
of sound, and weak tones and noise are not heard at all ; suitable hearing 
aids are easily procurable with the amplification arranged so as to shift 
the audition curve parallel upward toward the normal; the qualitative 
intelligibility of speech is not changed with amplification. In loss of 
hearing of the perceptive type, the higher tones and the intelligibility of 
consonants alone are affected ; the perception of speech is not weakened 
to any great extent, but it appears indistinct and is appreciated with 
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difficulty even with loss of hearing for a relatively small range of tones ; 
the intelligibility decreases quickly with increased distance from the 
source of sound, but weak tones and noise of low frequencies can still 
be heard — the patient has to make a great effort to interpret what he 
hears ; hearing aids can be fitted only with great difficulty even with 
the use of tube amplifiers, and the amplification is best arranged in 
a selective manner corresponding with the loss curve, the recruitment 
phenomenon with regard to the same being taken into consideration ; the 
amplified sound seems qualitatively changed, and adaptation to the 
degree of selective amplification which gives the best intelligibility must 
take place successively. Holmgren emphasizes especially the character- 
istic of perceptive deafness that speech is heard distorted even though 
total sound perception may be only slightly diminished. This distortion 
has been overlooked by man}' makers of hearing aids. As a result, 
they have had the opinion that the amplification should be arranged 
parallel with the patient’s curve of threshold value rather than selectively. 
This opinion might be due to the lack of consideration of the recruitment 
phenomenon and the need of successive adaptation to the correct degree 
of selective amplification. 

Holmgren describes in detail a special audiometer which he has built 
to overcome the imperfections of the audiometers on the market today. 
He has made A'aluable additions in order to take up physiologically 
correct curves for the threshold and to aid in trying out hearing appara- 
tus. He utilizes a new technic of measurement, which he calls the “slid- 
ing tone,” which implies that various points on the curve of the threshold 
are measured by maintaining a constant intensity and continuously vary- 
ing the frequency, while with all other described methods, including those 
using the tuning fork and the audiometer, constant frequency must be 
kept up and the intensity varied. This continuous variation of frequency 
with simultaneous readable exact intensity of tone as constructed in 
his audiometer has definite advantages. Physiologically one utilizes a 
more nearly correct testing of the function of the auditory organ ; from 
the otologic standpoint, the hearing tests are superior, partly in the 
presence of noise and partly in the prevention of the use of stationary 
waves, and from a technical standpoint the method is the only serviceable 
one for measuring the various effects of improvement in hearing within 
the different frequencies from which the amplification for speech can 
be calculated. A complete description of this audiometer is given in 
the monograph. 

Any one interested in hearing and hearing aids should read this 
complete resume with important conclusions, criticisms and suggestions 
made by Holmgren. A complete bibliography, in which American 
otologists are well represented, accompanies it. 
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Hill 2 brings out the advantages and value of the monochord for 
testing the upper limit of hearing for both bone and air conduction. He 
confirms Bunch’s contention that it is the best device available for 
testing the upper limits. The chief handicap is its construction and the 
impossibility of measuring the intensity of its tones. The monochord 
has practically the same amplitude for both air and bone conduction. 
Normally the monochord is heard from 1000 to 2000 double vibrations 
higher by bone conduction than by air, which suggests that hearing 
by bone conduction is actually better than by air conduction. Tests with 
the monochord show that lesions in the middle ear definitely produce 
certain degenerative processes in the internal ear. According to Dean 
and Bunch, lowering of the upper limit of perception by bone conduction 
is more indicative of a lesion of the nerve or end organ than lowering 
of that by air conduction. Occasional!)', the use of the monochord may 
materially change the audiometric picture and give a different con- 
ception of the condition. The audiogram may show a loss of hearing 
by bone conduction at frequencies of 1024 and above and yet the 
monochord may be heard up to 15000 double vibrations by bone con- 
duction. In another case the same loss may be observed with the mono- 
chord also. The interpretation of the two conditions is different as 
regards the status of the internal ear. One is justified in assuming more 
severe involvement of the nerve in the second case than in the first. 
Patients showing a lowering of the upper limit of perception by air con- 
duction may have normal upper limits for bone conduction, disclosing 
little destruction of the nerve mechanism for the high tones. However, 
if the upper limit for bone conduction is greatly lowered as shown by 
the audiometer and the monochord, one may assume the presence of 
severe perceptive deafness. The monochord is a valuable instrument and 
can be used routinely to advantage with the turning forks and the 
audiometer in the functional tests of hearing. 

Aschoff and Bayer 3 bring out the fact that otologists in the last 
decade have concentrated on several basic points concerning hearing 
tests. These are continuous production and unvarying energy of the 
test tones, testing of each ear independently of the other and testing 
of intensity of tone in relation to intensity of speech. Their studies 
of tuning forks, the monochord and the Barany noise apparatus dis- 
closed limitations in the use of these instruments. They found over- 
tones present when testing perception of the lower tones with the tuning 
forks. These were eliminated by the application of weights or by using 

2. Hill, F. T. : The Use of the Monochord in Routine Tests of Hearing, 
Laryngoscope 49:666 (Aug.) 1939. 

3. Aschoff and Bayer: Contribution on the Question of the Physical Bases 
for the Use of Weighted Tuning Forks, Monochords, and Barany Noise Apparatus 
in Hearing Tests, Ztschr. f. Hals-, Nasen- u. Ohrenh. 45:77, 1939. 
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Bezold-Edelmann forks, which are overtone free. Quantitative and 
qualitative measurements of the upper and lower limits of audition are 
difficult to obtain with the monochord and tuning forks because of the 
fluctuation and the temporary lapse in the intensity of the sound waves 
produced. The results obtained with the Barany noise apparatus did 
not follow any well defined course and were subject to great variation. 
The writers point out that nonelectrical instruments should not be 
underrated and that they will always play an important part in diagnostic 
studies. However, tuning forks and monochords do not come up to 
present day standards which the audiometers set by pure tone and 
volume control and the device by which the sound can be instantly 
produced or cut off. 

Greenbaum, ICerridge and Ross 4 5 undertook an investigation to 
ascertain the normal range of hearing by bone conduction by testing a 
large number of young, healthy adults in a silent room, with an audiom- 
eter. Seventy-four men and 26 women were chosen, whose ages ranged 
from 18 to 25 and who had never had any aural disease. 

The test tones were of frequencies -of 64 to 8192 cycles in octave 
steps. The point of application on the mastoid of the receiver for 
testing hearing by bone conduction varied with each subject accord- 
ing to the optimum position for hearing as determined by changing the 
position of the receiver. 

The average curve plotted from the results closely resembles that 
given in the instruction bulletin of the Western Electric audiometers, 
gradually increasing from 25 decibels at 64 cycles per second to 55 
decibels at 512 cycles and then gradually decreasing to 25 decibels at 
8192 cycles. However, the individual results showed somewhat wide 
variation. This emphasizes the fallacy of labeling bone conduction 
abnormal when a determination on a patient is compared with a measure- 
ment on a single so-called normal person. 

Watkyn-Thomas s presents the etiologic factors of internal ear deaf- 
ness, dividing them into two main groups, lesions of the nerve trunk 
and its central connections, and lesions of the middle ear. He does not 
believe there are any means available for distinguishing between a lesion 
sharply limited to the nerve trunk and a lesion of the cochlea. A 
diagnosis of internal ear deafness must never be made until one is sure 
by actual proof that the eustachian tube is patent and the drum membrane 
mobile. He has found a disparity often in the limit of perception for 
high tones as disclosed by the monochord and by the audiometer, the 
latter usually showing a greater loss. An attempt to estimate the intensity 

4 . Greenbaum, A. ; Kerridge, P., and Ross, E. J. : Normal Hearing by Bone 
Conduction, J. Laryng. & Otol. 54:88 (Feb.) 1939. 

5. Watkyn-Thomas, F. W. : Internal Ear Deafness, Proc. Roy. Soc. Med. 
32:487 (March) 1939; J. Laryng. & Otol. 54:273 (May) 1939. 
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of the sound produced by the monochord might help to clear up this 
point. An important point in differentiating primary internal ear deafness 
and secondary nerve deafness due to otosclerosis is the patient’s reaction 
to noise. The otosclerotic patient is either helped by noise or indifferent 
to it. 

Watkyn-Thomas discusses a group of cases in which deafness occurs 
in the early forties with no definite etiologic factor. The audiograms 
are characterized by a sharp fall in the perception for high tones. He 
believes that the condition is due to toxic influences either blood borne 
or received via the middle ear. The most important, he feels, are the 
endogenous toxins produced by focal lesions. Bilateral deafness due to 
syphilis is a diminishing problem. Noise also is a factor to be considered. 
It is important to remember that in every case of internal ear deafness 
the most trivial and transitory additional middle ear deafness adds dis- 
proportionately to the patient’s discomfort. 

Perlman 6 reports a case of hyperacusis due to paralysis of the 
stapedius muscle in which hearing for sounds at and above the threshold, 
auditory fatigue and adaptation were carefully investigated. His findings 
corroborate those previously recorded on the action of the stapedius 
muscle and the part it plays in the function of hearing. Perlman, with 
Lindsay and Kobrak, in 1936 found that the threshold of the muscular 
contraction is about 65 decibels above the threshold of hearing, that the 
muscle does not enter into the mechanism of hearing for sounds under 
65 decibels and that its function is probably to protect the cochlea when 
sounds of sufficient intensity and of sudden onset reach the ear. He 
suggests that two types of hyperacusis be differentiated : first, definite 
lowering of the threshold of hearing, or increased acuity, which may be 
termed “oxyecoia;” second, an abnormal discomfort caused by sounds 
above a certain intensity, which may be termed “hyperaesthesia dolorosa.” 
The second type is considered due to paralysis of the stapedius muscle 
and has been known to accompany paralysis of the facial nerve. In the 
case reported the condition was of the second group, and the discomfort 
experienced by the patient was from sounds of intensities sufficient to 
produce contractions of the stapedius muscle. Fatigue of the auditory 
mechanism was more marked in the affected ear and required a longer 
period of recovery. The study of this case corroborates the findings 
previously recorded on the action of the stapedius muscle and the part 
it plays in the function of hearing. 

Kelley 7 made a study of 88 persons over 50 years of age to determine 
the auditory loss with increasing age and its effect on the perception of 

6. Perlman, H. P.: Hyperacusis, Ann. Otol., Rhin. & Laryng 47:947 ('Dec') 

1938. • ■' 

7. Kelley, N. H.: A Study in Presbycusis: Auditory Loss with Increasing 
Age and Its Effect on the Perception of Music and Speech, Arch. Otolarvne 
29:506 (March) 1939. 
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music and speech. He found the hearing for 1024 cycles practically 
normal up to 70 years of age. Between 70 and 80 there was a loss of 
14 decibels. At 50 presbycusis is apparent for frequencies of 2048 and 
above, the loss increasing as the frequency becomes higher. Presbycusis 
increases for the high frequencies with advancing age. His study reveals 
that a person with decreasing sensitivity for the higher frequencies 
does not experience the same quality in a musical tone as one with normal 
hearing. An orchestral selection heard by a person with presbycusis 
does not contain the same richness it did when his hearing was normal 
for the high frequencies. The complex tones lack brilliance, and quali- 
tative differences are not detected. A person over 60 has no difficulty in 
recognizing vowels except at a low intensity, such as 10 decibels above 
the threshold. However, his recognition of consonants is inferior at all 
intensities when compared with that of a person with normal hearing. 
At the preferred intensity for ordinary conversation for persons with 
normal hearing. 38 decibels, the presbycusic person recognizes 75 per 
cent of the consonants. 

Ansberry 8 tested two groups of persons, a normal one and one 
having impaired hearing, to determine the amplification above the 
threshold of hearing which is necessary before the sound becomes 
unpleasantly loud. The threshold of unpleasantness was taken where 
the tone was tolerable but not pleasant and not at the point where it 
produced pain. For every frequency from 64 to 8192 cycles the difference 
between the threshold of acuity and that of unpleasantness was at least 
twice as much for the normal person as for the one with impaired hear- 
ing, with an average difference of 24.9 decibels for the normal group and 
10.887 decibels for the group with impaired hearing. The range, there- 
fore, of usable, enjoyable sounds for the person with subnormal hear- 
ing is greatly reduced. This is an important difficulty to be considered 
in the fitting of hearing aids. An amplifier which responds more rapidly 
at one frequency than at another may break through this narrow band 
of pleasant sounds at that point. If the user then decreases the over-all 
volume it may cause the entire loss of the weaker sounds of speech, 
since they may lie in bands to which he is less responsive.. 

Jones 9 points out the importance of the use of tests which measure 
the perception above the minimal threshold. Some patients actually 
hear better than their minimal threshold indicates. In 1922 Jones tested 
patients with a simple vacuum tube amplifier and found that those with 
conduction defects heard well but that those with marked perceptive 

8. Ansberry, M. : Auditory Threshold of Unpleasantness in Normal and in 
Hard of Hearing Subjects, Arch. Otolaryng. 28:954 (Dec.) 1938. 

9. Jones, I. H. : -The Attempt at Precision Measurements of the Ear, Laryn- 
goscope 44:505 (July) 1939. 



LEWY-LESHIN— FUNCTIONAL EXAMINATION OF HEARING 351 


impairments heard much better without amplification. This test can be 
applied today, a vacuum tube hearing aid being used as a diagnostic 
instrument. If the patient hears well with it, one knows that he has a 
conductive defect. This test is helpful in conjunction with the usual 
audiogram of the minimal threshold of hearing. It can be made under 
usual noisy conditions, and any vacuum tube amplifier can be used, but 
one that furnishes high quality amplification is preferable. 

A sound-proof booth is necessary to detect beginning defects in hear- 
ing. The ideal opportunity for preventing deafness lies in the testing of 
school children. Nothing can compare with the systematic examination 
of all school children. If one uses the available tests for hearing, done 
properly in a sound-proof booth, even with their limitations, one will 
approach precision. 

Bunch 10 reports a case of traumatic deafness following the explosion 
of a firecracker as further evidence of the relation between deafness 
and excessive stimulation by loud sounds. The reaction to the Rinne 
test was positive ; hearing by bone conduction was somewhat decreased ; 
perception in the Weber test was referred to the unaffected ear, and 
the loss of hearing for high tones was much greater than for low, the 
patient presenting a classic picture of primary perception or nerve 
deafness. Recovery took place in three days and was almost complete 
except for a marked dip at 4096 double vibrations, to approximately 45 
decibels. Gaps of this nature, as pointed out before by Bunch, may 
result from excessive stimulation by industrial noises. They normally 
appear near 4096 double vibrations and are commonly found in the 
hearing records of hunters and sportsmen, who may be unaware of the 
condition and often have no loss in acuity of hearing for the spoken 
voice. 

Selfridge 11 reports several cases in which deficiency of a vitamin was 
found associated with deafness for high tones. The patients showed 
variable improvements in hearing under vitamin therapy. He presents 
the problem to bring out the possibility of this factor being an additional 
cause for degeneration of the auditory apparatus. 

Unger 12 utilizes the audiopupillary reflex in an objective test for 
hearing. This phenomenon was previously described b)’- Cemach, 
Schurggin and others. This reflex is a quick consensual dilatation of 
the pupil followed by an equally quick contraction, which occurs when the 
ear perceives a loud noise. The contraction persists during the con- 

10. Bunch, C. C. : Traumatic Deafness from the Explosion of a Fire Cracker 
Ann. Otol., Rhin. & Laryng. 47:1092 (Dec.) 1928. 

11. Selfridge, G. : Eighth Nerve High Tone Deafness from a Nutritional Stand- 
point, Ann. Otol., Rhin. & Laryng. 48:596 (Sept.) 1939. 

12. Unger, M. : Objective Measurement of Hearing, Arch. Otolaryng. 29:621 
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tinuance of the sound. Unger uses an audio beat frequency oscillator 
for his sound. Two ear phones are used, one for the patient and one 
for the physician. The dial is set for the frequency desired with the 
power off. The power is turned on slowly and the pupils watched care- 
fully. When a quick dilatation is noted, the number of decibels is 
recorded. The test should be repeated several times to rule out 
accommodation. 

To eliminate the possible confusion caused by the contraction of 
the pupil in accommodation, the patient wears a strong convex lens, 
of 40 diopters, which overcomes the ability to accommodate and also 
greatly enlarges the pupil. The examination may be tiring for both 
patient and examiner and may require two or more sessions. An accom- 
panying graph shows the marked similarity of the two curves, that for 
subjective hearing and the other, in which the examiner noted the reflex. 
Unger feels that under proper conditions this test is remarkably accurate 
and that it is definitely useful in the detection of malingering. It should 
have a definite place in the examination of candidates for military service 
or victims of accidents when the question of impairment of hearing has 
to be considered. This appears to be a practical method for observing 
the pupillary reflex to sound. 

The usual methods of testing the hearing consist of measurements 
of the threshold for various frequencies perceived by bone and by air 
conduction. The Weber test is mentioned as an exception ; the Stenger 
test is not mentioned at all. De Mare 13 undertakes a series of carefully 
conducted experiments on the reaction of both normal and poor-hearing 
ears to tones of greater intensity than threshold under conditions of 
artificially induced fatigue, with masking and with the subjective sense 
of loudness. He starts by accepting as the most satisfactory theory 
of hearing the one which states that perception of sound is brought 
about by stimulation of the basilar membrane, different frequencies 
affecting different areas or bands of the membrane, intensity of per- 
ception depending on the number of neural elements involved. Patients 
with different types of deafness react differently under the handicaps 
mentioned. As a well known example he mentions paracusis Willisii; 
persons with obstructive deafness believe they hear better in a noise. 
Those with nerve deafness find that they hear much worse in noisy 
places. He believes that these tests may find valuable clinical diagnostic 
application and mentions E. P. Fowler’s 14 recruitment of loudness test. 

t 

13. de Mare, G. : Audiometric Investigations of the Reaction of the Normal 
and Abnormal Ear Under Functional Handicap, Together with Observations on 
the Theories of Hearing, Acta oto-laryng., 1939, supp. 31, p. 1. 

14. Fowler, E. P. : The Use of Threshold and Louder Sounds in' Clinical 
Diagnosis and the Prescribing of Hearing Aids, Tr. Am. Otol. Soc. 28:154, 1938. 
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With nerve deafness, with the threshold for a certain frequency higher in 
one ear than the other, when the intensity is increased sufficiently, it 
appears equally loud in both ears. He accepts this feature as character- 
istic of nerve deafness. 

The author employed two audiometers and a rotary switch which 
automatically interrupted the tones. For the masking test, he used the 
interrupted tone of four-tenths second’s duration at intervals of three 
and five-tenths seconds, masked by a continuous tone ; for the fatigue, or 
adaptation, test, after exposure to a certain frequency he remeasured 
the threshold for that frequency. He also switched in a “fatiguing” tone 
in the intervals of the interrupted tone and measured in decibels the 
amount necessary to blot out the interrupted tone. The results are 
statistically presented. The fatigue appears not to depend either on 
psychic influences or on the musculature but rather corresponds to the 
process of adaptation of the hearing receptors. The pathologic material 
was taken from cases of pure conduction deafness, of pure nerve deaf- 
ness and of mixed types. In patients with conduction deafness the effect 
of fatigue was less marked than in normal persons and was approximately 
in proportion to the degree of deafness. In patients with nerve deaf- 
ness it was equal to or more marked than that in normal persons ; i. e., 
the former were more easily fatigued. The author suggests the possi- 
bility of this test serving to diagnose even different types of damage 
to the perceptive apparatus. The masking effect is less in patients with 
all types of deafness than in normal persons. It leaves unexplained why 
patients with nerve deafness hear less in a noise than those with con- 
duction deafness. Perhaps this is due to a different irritation curve 
in the basilar membrane in the two conditions. 

There is a complete review of the literature citing a number of 
American references unusual on the part of a European investigator. 
The monograph represents a painstaking investigation in a relatively 
new field of functional testing. 

Crowe 15 states that the only way to make a satisfactory differential 
diagnosis of deafness is to take a detailed history, to examine the upper 
air passages, the tympanic membranes and the eustachian tubes and to 
use masking when making the hearing tests. The audiometer test 
must always be supplemented with fork tests. It is essential when one 
is interpreting an audiometer chart to know that the hearing for the 
high frequencies becomes more and more impaired with each decade. 
The three conditions in the middle ear which impair hearing are partial 
or total obstruction of the eustachian tube, any lesion that interferes 

15. Crowe, S. J. : Diagnosis and Differential Diagnosis of Deafness Arch 
Otolaryng. 28:663 (Nov.) 1938. 
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with the movement of the ossicles and fixation of the footplate of the 
stapes due to otosclerosis. It is important to know that during the 
early stages of obstruction of the eustachian tube in children the hearing 
is more impaired for high than for low tones. If this condition is not 
recognized and properly treated in its incipiency, the impairment of 
hearing progresses from one octave to another toward the low end 
of the scale. When the hearing for tones between 2000 and 4000 double 
vibrations becomes involved, the patient begins to be noticeably deaf. 
This may take ten years or more, and when it does occur the damage 
to the middle ear is often permanent. To diagnose overgrowth of 
lymphoid tissue around the orifice of the eustachian tube, examination 
with the nasopharyngoscope with some form of anesthesia is essential. 
Con-elation of the results of functional tests with those of histologic 
studies shows that any lesion interfering with the movement of the 
ossicles causes marked loss of hearing. When the movement of the 
malleus and the incus is impaired, the loss of hearing usually begins with 
the higher frequencies, whereas with involvement of the stapes alone 
perception of the low as well as of the high tones is impaired. 

Crowe gives several illustrations of conditions in which early stages 
of involvement of the inner ear or of the cochlear nerve may cause selec- 
tive loss of hearing for high tones. A study made several years ago 
brought out two points of practical importance. When the middle ear 
and the eustachian tube are normal and the impairment of hearing begins 
at 256 or 512 double vibrations and increases gradually with each octave 
toward the high end of the scale, the lesion is atrophy of the cochlear 
nerve supplying the basal turn of the cochlea. The organ of Corti is 
not affected. When under the same conditions the audiogram shows 
abrupt or sharply localized impairment of hearing for the high tones, 
both the nerve and the organ of Corti are atrophic. 

Crowe and Baylor 10 present some of the preliminary conclusions 
from their studies of over 15,000 records of hearing tests covering 
fourteen years. The study was to correlate impaired function as 
determined by clinical tests with the location and nature of the causal 
lesion. They found that long-continued partial obstruction of the 
eustachian tubes in children causes retraction of the tympanic mem- 
branes, impaired hearing for high tones with relatively good hearing 
for the low tones and sometimes total loss of hearing by bone conduc- 
tion. This revolutionary statement is based on a study of 60 childi-en 
■over ten years. In all the cases the pharyngeal orifices of the eustachian 
tubes were partially occluded with nodules of lymphoid tissue. The 

16. Crowe, S. J., and Baylor, J. W. : The Prevention of Deafness, T. A. M. A. 
112:585 (Feb. 18) 1939. 
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earliest symptom of such partial obstruction is impaired hearing for 
tones between 10,000 and 16,000 double vibrations. If untreated, the 
deafness progresses, involving one octave after another toward the low 
end of the scale, and becomes evident when the speech range becomes 
affected. If the causal condition is properly treated before the age of 
15, hearing usually returns to somewhere near the usual level. After 
this age, the results are far less satisfactory, and secondary changes in 
the middle ear may be so advanced that they can be repaired by no 
treatment whatever. The most satisfactory method of treatment is irradi- 
ation with radium or roentgen rays. This may not permanently remove 
hyperplastic lymphoid tissue, but relatively small doses keep it in abey- 
ance during the age in which it grows most actively. They stress the 
importance of nasopharyngoscopic examination in such cases for both 
diagnosis and, if necessary, treatment, general anesthesia being used if 
required for the examination. They feel that if school children in the 
primary grades were examined with the nasopharyngoscope at least 
once a year and those with hyperplastic lymphoid tissue in and around 
the orifice of the eustachian tubes were treated with radiation as often 
as necessary to insure normal function of the tubes, the number of deaf 
adults in the next generation could be reduced by 50 per cent. 

Crowe 17 presents his views on progressive deafness in another article 
also. He emphasizes the following points which must be accepted or 
proved before one can recognize and intelligently treat this type of 
deafness. Impaired hearing for the higher frequencies with good hearing 
for low tones does not always indicate an irreparable lesion of the inner 
ear or the nerve. A long-continued obstruction of the eustachian tubes 
may produce marked shortening or total loss of hearing by bone con- 
duction for the 512 double vibration fork, and the hearing can often be 
restored to normal. 

Retraction of Shrapnell’s membrane in a child with an otherwise 
normal-appearing drum is a danger signal of impending loss of hearing 
and warrants a search for the cause, which may be partial closure of the 
eustachian tube. All lymphoid tissue is not necessarily removed when 
the tonsils and adenoids are removed. Nodules of lymphoid tissue may 
appear in the pharynx after operation. This condition may not be 
recognized when it occurs around the orifices of the eustachian tubes 
unless a nasopharyngoscope is used for examination. In order to safe- 
guard the hearing, it is advisable to make such an examination once or 
twice a year until puberty. 

17. Crowe, S. J. : The Prevention of Deafness in Children, Laryngoscope 49:591 
(July) 1939. 
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Pohlman 18 brings out the point that it was unfortunate that Crowe 
and his workers reported only on the sensitivity by bone conduction 
to a 512 double vibration tuning fork. The writer presents 2 cases of 
adults showing a similar curious limitation in the conduction of sounds 
of high frequency, with a negative reaction to the Rinne test for these 
sounds, in whom the eustaclnan tubes were patent. In 1 the condition 
was quite definitely due to changes at the footplate of the stapes. Study 
of these cases indicates that the peculiar findings may result from con- 
ditions other than blocking of the eustachian tube. It also emphasizes 
the importance of an audiometric examination throughout the frequency 
range for both air and hone conduction before a definite diagnosis of a 
mixed deafness may he made. 

Bunch 19 attempts to answer some of the questions pertaining to 
the progress of deafness in otosclerosis. A series of patients was tested 
and observed over six years. Although this period covers only a small 
part of a lifetime, it is significant that the evidence obtained does not 
reveal an average measurable increase in the loss of hearing during 
this time. When the deafness had increased an obvious factor was not 
found to account for it. Changes, either improvements or regressions, 
were often unilateral and varied in different frequencies. Time alone 
is not the factor determining the progress of the deafness. Bunch noted 
that when the patients were fatigued they exerted additional physical and 
nervous energy to understand conversation. As a result they eventually 
ceased to listen and gave the impression of a greater loss of hearing 
than actually existed. Six women were observed who had borne children 
during the period. Tests were made before and after childbirth and also 
at a later date. None of the subjects showed any definite increase in 
deafness associated with childhearing. 

Liischer 20 states that audiometric examinations have shown that 
the rule that interference with the conduction apparatus affects pri- 
marily or exclusively the hearing for low tones and that disturbance of 
the perception apparatus affects that for high tones no longer holds. As a 
matter of fact, he says, there is still lack of clarity in correlating the 
curves of audiograms to the location and type of aural involvement, and 
only rarely is it possible to draw unquestionable conclusions regarding the 
exact nature of the aural impairment. He quotes the work of Crowe 

18. Pohlman, A. G. : A Note on the Greater Disability for Hearing High 
Tones in Cases of Conduction Deafness, Ann. Otol., Rhin. & Laryng. 48:596 
(Sept.) 1939. 

19. Bunch, C. C. : The Progress of Deafness in Clinical Otosclerosis, Laryn- 
goscope 49:793 (Sept.) 1939. 

20. Liischer, E. : Investigation of the Influence on Hearing Ability of Strain 
on the Ear Drum, Acta oto-laryng. 27:250, 1939. 
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and Guild, who demonstrated marked loss of hearing for high tones 
in some cases of stenosis of the eustaehian tube. 

The determinations of the thresholds of hearing were made with the 
oto-audion designed by Kraft. Then Ltischer produced disturbance of 
the conduction apparatus by employing four methods of weighting the 
tympanic membrane : 

1. “Point” loading of the umbo with increasing weights. 

2. Loading of the pars tensa with drops of mercury of various 
weights. 

3. Loading of the pars tensa with drops of water of varying weights. 

4. Filling the external auditory canal with water. 

The ear not under examination was plugged with “oropax” [com- 
position not stated]. The tests were made with the patient lying down 
and with the tested ear about 20 cm. from the loud speaker. In each 
instance a careful audiometric examination was made before the various 
methods of loading were carried out. After this in most cases the ear 
was again checked unweighted. The preliminary and the final curves 
showed a maximum variation of only 2.5 degrees on the audiometer 
curve. 

The conclusions are as follows: 1. “Point” loading of the umbo 
to the extent of 3.66 and 6.66 Gm. (by means of a rod with a small 
sphere on the lower end and a plate on the upper end on which weights 
were placed) produced strikingly small disturbances of hearing, with 
loss for the lower and middle ranges but preservation of the upper tone 
limits. 2. Loading of the pars tensa with drops of mercury to the extent 
of 0.5 to 2.0 Gm. gave light to marked impairment of hearing with 
lessening for all tones but most marked loss for the middle to the high 
range and lowering of the upper tone limit. 3. Loading with drops of 
water, 0.05 to 0.25 Gm., produced changes qualitatively similar to those 
produced with mercury but of less degree. 4. Filling the external 
auditory canal with water caused marked impairment of hearing similar 
to that produced by loading with mercury. 5. The classic dictum that 
loss of hearing for the lower range is most marked applies in only a 
portion of cases of involvement of the middle ear. Judging from the 
clinical audiograms, there are several types of disturbance of hearing 
in the middle ear, of which a portion show involvement mainly for 
the tones from the middle range to the upper limit. 

Fifteen years ago Sonnenschein 21 reviewed the extensive article 
by Runge on the “water filling test.” This splendid monograph dis- 

21. Sonnenschein, R. : The Functional Examination of Hearing: Annual Sum- 
mary on the Problems of the Deaf, Papers Relating to Deaf-Mutism and Educa- 
tion of Deaf Children, Mechanical Devices for Hearing, Lip Reading, and So Forth 
Arch. Otolaryng, 1:89 (Jan.) 1925. 
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cussed many phases of bone conduction. Runge found in a series of 
cases of otosclerosis no lengthening of perception by bone conduction 
when the water filling test was used, but when the otosclerosis was light 
and the hearing for the whispered voice still good slight prolongation 
was noted. 

In cases of cochlear degeneration the bone conduction, which had been greatly 
reduced, was usually doubled in length by the water-filling tests. In the early and 
in the final stages of acute otitis media, the bone conduction is diminished with 
the test as compared with a normal ear; in well developed acute otitis the bone 
conduction is not increased by the water filling. 

. . . [Runge] also believes that the increased bone conduction normally present 
when the ear is filled with water is due to two things, namely: (1) A better trans- 
mission of sound to the drum membrane by the fluid, (2) to a diminished “outflow” 
or escape of sound from the ear; it seems the former is the more important factor. 

Macfarlan 22 traces the history and development of audiometry. He 
mentions the first devices capable of producing sounds of controlled 
intensity. The advent of simple electric circuits produced the buzzer 
type of audiometer. The noises were an unknown mixture of fre- 
quencies, testing with which gave no data on the hearing in various 
parts of the auditory range. In 1903 Dr. Sohier-Bryant presented a 
phonograph audiometer for testing speech, and several years later the 
“audiophone” was introduced, which was a phonograph with an electric 
pick-up with speech sent through a telephone receiver. In 1920 Carl 
Seashore introduced the use of special records to determine such factors 
as the appreciation of pitch, intensity, interval and consonance. The 
next development in phonographic audiometry was the 4-A audiometer 
of the Western Electric Company. Mechanical equipment is now becom- 
ing better and the methods of testing are constantly being improved with 
the more thorough scientific knowledge of speech and of the hearing of 
speech. 

In 1921 Dr. John Guttman introduced and described an electric 
acoumeter which was the first instrument to use vacuum tubes for test- 
ing hearing. The first frequency run audiometer developed especially 
for testing hearing was the Bell Laboratories’ eight octave audiometer 
known as 2-A. Harvey Fletcher introduced this in his article in 1925 
and introduced also the new unit of intensity, the decibel. Macfarlan 
gives a list of the audiometers now actively on the market and also names 
the oscillators adaptable for use in testing hearing. Progress has been 
made also toward the standardization of these instruments. Macfarlan 
concludes his paper by listing the names of Americans and other otolo- 
gists who have made contributions to the development of audiometry. 

22. Macfarlan, D.: History of Audiometry, Arch. Otolaryng. 29:513 (March) 
1939. 
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The Council on Physical Therapy of the American Medical Associa- 
tion 23 published the following requirements for acceptable audiometers : 
Audiometers shall be equipped for testing both bone and air conduction ; 
they shall have fixed or continuous frequencies from 128 to 8192 cycles ; 
the frequency of each tone shall remain within plus or minus 5 per 
cent of the designated value; calibration shall be in decibels, with 5 
decibels per step or less; requirements for purity of tone shall be met; 
extraneous noises shall be at least 60 decibels below the level of the test 
tone for frequencies of 1024 cycles and higher and at least 40 decibels 
below the level of the test tone for frequencies below 1024 cycles ; the 
bone conduction receiver shall not produce sound in the air so that it 
could influence the validity of the measurement of bone conduction, and 
the audiogram blank shall use the same base line for the results of both 
air conduction and bone conduction. 

Newhart 24 reports on a new pure tone audiometer especially designed 
for individually testing the hearing of large groups, particularly school 
children. This is known as the Maico D-6 school audiometer. The 
special features of this instrument are its low cost, uniform zero reference 
lever and illuminated, easily read intensity and frequency dials. 

Its operating range is from 128 to 8192 cycles at fixed intervals at 
one octave with intensities variable in steps of 5 decibels. Thirty to 50 
persons per hour, or 150 to 250 per school day, can be tested. This 
instrument is not intended for diagnostic purposes, as it does not include 
means for bone conduction tests or masking. 

In view of the researches being pursued at McGill University it was 
found necessary to improve the audiometric methods used at the Montreal 
General Hospital. 20 With precise measuring instruments, it was found, 
the recorded results could still be largely affected by the method of 
application of the stimulus, the reliability of the subject’s response, the 
control by the technician and the recording of observations. To over- 
come the objections to the usual ear phone, the patient is placed in a 
thoroughly sound-proof room, in an open sound field produced at a 
convenient distance from a loud speaker. To obtain reliable responses 
from the subject, a technic is used involving successive trials by stimuli 
selected at random in the neighborhood of the threshold. A machine is 
used called the random stimulus selector, which selects at random one of 
six intensities chosen or the zero intensity and presents this to the patient, 
lighting a lamp to inform the patient that the test is proceeding. A switch 

23. Minimum Requirements for Accepted Audiometers, report of the Council on 
Physical Therapy, J. A. M. A. 112:732 (Feb. 25) 1939. 

24. Newhart, H.: A New Pure Tone Audiometer for School Use Arch 
Otolaryng. 25:777 (Nov.) 1938. 

25. Barr, E. G., and Mortimer, H.: Improvements in Audiometry at the 
Montreal General Hospital, Canad. M. A. J. 40:22 (Jan.l 1939. 
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provides the choice of either a 20 decibel or a 10 decibel range to be 
covered by the six intensities. It counts the number of trials of each 
intensity and locks each out of use when the stated number of trials of 
the intensity is completed. This can be adjusted at from one to ten trials, 
but five trials are generally used for each of the six intensities at each 
frequency. To control the recording of operations, electric solenoid oper- 
ating mechanisms are provided for eight keys of a standard typewriter. 
When the patient presses a “no” button, a semicolon is typed, and when 
he presses a “yes” button an asterisk is typed if the zero stimulus is pre- 
sented, or one of the letters “a,” “s,” “f,” “g,” “j,” or “k” according to 
which of the six differing intensities was then presented to the patient. 
After the patient has pressed one or the other of the reply buttons, he 
is unable to alter the course of events, which is in the following sequence. 
The typing of the reply is immediately followed by deenergizing of the 
random stimulus selector. Everything is automatic except that the 
patient presses the button. The time of the test for five trials of each 
intensity varies with the quickness of the patient but generally is from 
four to five minutes. The range of indecision of new subjects is found 
to be as narrow as with skilled subjects. This type of installation is 
applicable also to other fields of investigation, such as comparison of 
the threshold with and without a hearing aid and comparisons of levels 
at which articulation is clear. Charts showing the recording of the tests 
and a complete description of the construction of the sound-proof room 
accompany the article. 

In subjective tests it is doubtful whether the responses of a patient 
of questionable intelligence are as reliable as the observations of a trained 
investigator. 

Newhart and Hartig 20 describe the construction of a practical, 
efficient, portable and inexpensive booth for testing hearing. It has a 
relatively high effectiveness in reducing noise and is most efficient in 
attenuating high-pitched sounds. The form of construction and the 
method of assembly are fully described and pictured. 

Ciocco 27 presents the results of examinations of the hearing of 552 
children who had been tested five years earlier. The results show 
particularly changes in acuity of perception by air conduction. The 
various degrees of impairment of hearing were defined as follows : Good 
hearing was present when the tones tested, namely, 64 to 8192 double 
vibrations, were heard at 20 decibels or less. Slight loss for tones of 
the speech range was present when one or more tones of the low or 
middle range, up to 1024 double vibrations, was heard only at 20 to 35 

26. •Newhart, H., and Hartig, H. E. : An Efficient and Practical Booth for 
Testing Hearing, Arch. Otolaryng. 28:1000 (Dec.) 1938. 

27. Ciocco, A. : Audiometric Studies on School Children, Ann. Otol., Rhin. & 
Laryng. 47:926 (Dec.) 1938. 
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decibels, and hearing for I hr: upper range was within normal limils. 
Marked Joss for tones of I lie .speech range was present when l.he low 
range was hoard only at 35 decibels or above while the higher I ones 
were heard at any intensity. Slight, loss for high tones was diagnosed 
when tones ranging from 2018 to 8192 double vibrations could be heard 
at 20 to 35 decibels, and the remaining tones at frequencies equal to or 
jess than 20 decibels; marked loss for high tones was present when 
(he upper tones were heard only at or above. 35 decibels. 

This investigation revealed that, the frequency of los.s for high tones 
had increased by about 300 per cent in the group, whereas impairment 
for tones in the sjjcceh range had increased only by about 20 to 30 per 
cent, About one fourth of those who previously had had slight impair- 
ment were worse but remained wit h the same type of impairment. When 
marked impairment had been found five years before, a similar condi- 
tion still existed in the majority in this group. The development of 
impairment of perception for tones of the low and middle ranges does 
not seem to be related either to the sex of the child or to the age at 
(he first examination, However, the number of children in whom slight 
loss of hearing for high tones developed increased concurrently with 
the age of the children at the first examination. The percentage of the 
children in whom loss of hearing for high tones developed increased 
with age up to 10 years and decreased thereafter. The percentage of 
boys who acquired marked loss of hearing for high tones during the 
interval was three times that of (he girls. The other forms of auditory 
defects developed with equal frequency in the two sexes. 

Jlughson, Ciocco and Palmer 8,1 made careful audiometric studies 
of dOO profoundly deafened children of the Pennsylvania School for 
the Deaf, to provide data for future pedagogic and possible therapeutic < 
effort. They found that the great majority of these children had a 
bilateral defect approximately the same in the two ears, Comjdetc lack 
of response to auditory stimulation is rare. Ninety-five per cent of the 
group responded to at. least one tonal frequency by air conduction in 
one ear and 85 per cent in both ears. 'The. percentage of children who 
became, deaf after birth was highest, at. J year of age and decreased rapidly 
at each successive, year, kifly-four per rent, were born deaf. The acuity 
of hearing was essentially the same for both those born deaf and Ibose 
who acquired the loss in early infancy and childhood. 'The important 
causative factors for the acquired deafness were meningitis, trauma to 
the head, measles, otitis media and scarlet fever. These comprised the 
cause in 50 per cent of the cases, of which meningitis alone produced 
tie- condition in 17 per cent. There is apparently no association between 

2‘X Ifneli-on, w.; Cicero, A„ awl Palmer, C; gnirfiV'. of Pnf.ik of tlx- Jv : nn- 
sylv.-mi;, H. tiool for tlx- Deaf, Ardi. Ololaryng. 29:40.1 f March) 1939 . 
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auditory thresholds and the stated cause of deafness. A significant 
number of the children were found to have enough residual hearing 
by either air or bone conduction to warrant some rational effort toward 
therapeutic relief. 

Fry and Kerridge 29 present the tests for hearing of speech by- deaf 
people. These are used at the hearing aid clinic at the University Col- 
lege Hospital, London. Although they realize that speech tests are not 
accurate, nevertheless they feel that there are times when some sort 
of voice test with a detailed measurable result is helpful, as when deciding 
between possible settings of a tone control on a valve amplifier hearing 
aid. It has been found that the important requirements for a good test 
for deaf people is a simple short test which takes into consideration 
how frequently sounds occur, as well as their variety, and a speaker 
with a familiar voice. Two types of test are used: lists of monosyllabic 
nouns and short commonplace sentences. The former is used for people 
who understand isolated but common words ; the latter, for those who 
require help from the context to comprehend the meaning. The nouns 
are grouped in five columns of twenty-five words and the sentences in 
five series of twenty-five each. One series is used on any one occasion 
of testing. The room is relatively quiet, with noise not more than 30 
phons. The speaker should be some one with whose voice the deaf 
person is familiar, as a member of his family. The distance should be 
4 to 16 feet (122 to 488 cm.), depending on the deafness of the patient. 
This distance is in accordance with private conversations or general 
conversations. The patient’s eyes should be closed to avoid lip reading. 
Four marks are allotted to each word or sentence. In the sentence 
a wrong word constitutes one mistake. In the word test, one mistake con- 
sists of an error in initial, vowel or final sound, and one mark is deducted 
for every fault. Any person whose total score is less than 35 per cent 
on the word test should be retested with the sentences. 

Harms and Malone 30 present data to show that stammering is 
i*are in those with total loss of hearing. They show, however, that 
loss of acuity of hearing during the period of formation of speech may 
be a cause of stammering in persons who are unaware of any loss of 
hearing. All showed loss of hearing varying from 10 per cent to 22 per 
cent. This strongly suggests the relation between loss of hearing and 
the development of stammering. Hearing aids should be used in cor- 
rection of speech which cannot be improved to a useful level by other 
therapy. 

29. Fry, D. B., and Kerridge, P. M. T. : Tests for the Hearing of Speech by 
Deaf People, Lancet 1:106 (Jan. 14) 1939. 

30. Harms, M. A., and Malone, J. Y. : Hearing Acuity and Stammering, Ann. 
Otol., Rhin. & Laryng. 48:596 (Sept.) 1939. 



LEWY-LESHIN— functional EXAMINATION OF HEARING 36 3 


Goldstein 31 stresses the importance of residual hearing in the educa- 
tion of the hard of hearing child. He states that about 30 per cent of 
all congenitally deaf children have some residual hearing. In consider- 
ing congenital deafness, Goldstein mentions several types of deafness 
and aphasia which have to be considered in making a diagnosis. The 
so-called “word deafness” is a condition in which the child may hear 
what is being said but is unable to analyze and interpret the sounds 
heard. Such children when properly trained frequently make such 
progress as to be able to carry on later in the normal classroom. Another 
condition to be considered is “congenital aphasia” or the mechanical 
inability to produce speech. Children with this condition may have 
normal hearing and may be incorrectly classified as congenitally deaf. 
Congenital “word deafness” (inability to understand and to use the 
spoken voice) may be present with normal hearing. Differentiation 
between a child having an involvement of the cortical speech areas and 
a congenitally deaf child may be difficult. 

Various tests are employed in the diagnosis of congenital deafness. 
There are but few tests that can be accurately applied to a child under 
2 or 3 years of age. The voice test for children of this age should be 
ruled out, as they have not acquired sufficient knowledge of speech to 
insure correct response to questions. In a normal child some change in 
the position of the head, usually toward the source of the sound, is 
usually elicited when some familiar sound is made close to the ear. Such 
sounds as stamping of the feet, shrill whistles and claps of thunder 
are not regarded as providing an adequate test by the writer. High- 
pitched forks or Galton whistles are of no avail when nerve deafness is 
present, and low-pitched forks may elicit a tactile response rather than 
that of hearing. The palpebral reflex test is of questionable reliability. 

Important information can be obtained from the labyrinthine tests. 

Whenever a young child (aged one to four years), profoundly deaf, is found 
to have a normal nystagmus reaction or even nystagmus of reduced duration, the 
assumption is justified that the acoustic labyrinth is not entirely without func- 
tion. . . . This type of patient, then, whether deafness is congenital or acquired 
in etiology, must be assigned to special training in speech and lip-reading. 

The audiometer offers an additional means of determining residual 
hearing. When a congenitally deaf child does not respond to tones 
within the range of 300 to 3000 double vibrations when tested with a 
high-powered audiometer intensified to over 100 decibels, he must be con- 
sidered profoundly deaf, with scant hope of reeducation or restimulation. 

The presence of residual hearing can be determined also with the 
voice at close range. When residual hearing is found, training should 

31. Goldstein, M. A. : The Education of the Deaf and Hard of Hearing Child 
Am. J. Surg. 42:151 (Oct.) 1938. a Q ’ 
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be employed by what is generally termed the acoustic method. This 
method is defined by Goldstein as "stimulation or education of the 
hearing mechanism and its associated sense organs by sound vibration 
as applied either by voice or any sonorous instrument.” 

There are two types of acquired deafness : one which occurs before 
speech has been acquired and a second which occurs after fluency of 
speech has been established. A patient with the first type requires the 
same pedagogic training as the congenitally deaf child. In the second 
type lip reading and the preservation of speech are essential parts of 
the education. The question of the rehabilitation of the hard of hearing 
child is so important that some means must be found to supply adequate 
training for those with this type of physical handicap. . 

Keen 32 presents his observations on the relation between tests by 
tbe voice, the gramophone audiometer and the pure tone audiometer. 
Twenty-two audiograms were available from pupils of a special school 
for the deaf. Keen cautions one to be sure to check the output of the 
gramophone audiometer and determine whether it actually is the same as 
the decibel readings given on the machine. He also stresses the point 
that the two zero conceptions, of the gramophone audiometer and of the 
pure tone audiometer, do not correspond. One test involves the under- 
standing and writing down of numerals, while the other is simp A 
the hearing of a pure musical note, a process of perception which is 
comparatively easy for the ear and brain centers. As a whole, he finds 
that the correlation between the results is clear and appears rather 
accurate when one takes into consideration the widely different nature 
of the three methods of testing the hearing. Several factors may help 
to explain discrepancies between the different tests. A period of several 
months elapsed between the application of the three methods, and 
differences in the physical state of the child, as well as in the ears, 
may account for some of the discrepancies. 

The results of the gramophone audiometer test were considerably 
higher than those of the voice tests. This may be due to a miscalcula- 
tion in determining the comparative levels of loudness on the scale of the 
gramophone. More likely it is due to a mechanically reproduced voice of 
particular clarity remaining close to the ear being perceived more 
easily than the voice of a person gradually moving away from the ear. 
In addition, the repetition of the numbers given on the gramophone 
may aid in their reaching the brain centers after a while, for, on the 
whole, the gramophone audiometer test requires a smaller effort of 
concentration than the voice test. 

32. Keen, J. A.: Some Observations on the Relation Between Tests by the 
Voice, Gramophone Audiometer and Pure Tone Audiometer, J. Laryng. & Otol. 
53:581 (Sept.) 1938. 
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Newhart and Hartig 33 in discussing hearing aids bring out the 
necessity for otologists to have an elementary knowledge of the con- 
struction, performance and limitations of these instruments in order to 
render the best service to their patients. Three indispensable elements 
in the normal process of communicating ideas by speech have to be 
considered. These are the speaker, the listener and the path of sound 
transmission. Each element must function properly for a high degree 
of understandability. Enunciation must be clear and loud, the listener’s 
hearing must be normal and the path of sound transmission must 
be free from echoes, reverberation, interfering noises or distortion. To 
offset the insufficient intensity of sound, amplification must be resorted 
to. External distortion of speech must be taken into consideration, 
namely, that kind which has the property of subtracting from the normal 
speech sounds, such as impairment of hearing, and that which adds noise 
components, such as is introduced by electrical hearing aids of the 
carbon microphone type. 

Invaluable information is obtained from an audiogram for both air 
and bone conduction. Similar information may be obtained with the 
tuning forks, but less accurately. The audiogram indicates whether 
an air or bone conduction receiver should be used, the degree of ampli- 
fication required at the different frequencies and whether the deficiency 
is such as will enable the person to wear either a carbon aid or a vacuum 
tube amplifier. Persons whose loss of hearing is moderate and fairly 
uniform through the speech range can be easily fitted with a carbon 
microphone aid, whereas those with a severe loss, especially for the 
higher frequencies, present a more difficult problem. Improvements 
in the range and the quality of the performance of hearing aids, the 
development of selective amplification and the perfection of wearable 
vacuum tube instruments have greatly increased the field of application 
of electric hearing devices. The otologist should be well equipped with 
an instrumentarium and with technical knowledge in order to show 
the patient that he is better prepared to s’erve him than is the high 
pressure salesman. He should protect his patient by giving him the 
benefit of aid in choosing a hearing device from the accepted models 
and should help him in deciding which is most suitable for him. Otolo- 
gists should also encourage the makers of high grade hearing aids to 
submit their products to the Council on Physical Therapy of the Ameri- 
can Medical Association for acceptance. 

Aubry and Giraud 34 present a comparison of relative and absolute 
bone conduction curves. The membrana tympani vibrates with fre- 


33. Newhart, H., and Hartig, H. E.: Hearing Aids, Arch. Otolaryn- 29*614 
(April) 1939. 

3A Aubry, M., and Giraud, J. C. : Study of Bone Conduction for Diagnosis 
and Prognosis, Presse med. 47:653 (April 29) 1939. 
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be employed by what is generally termed the acoustic method. This 
method is defined by Goldstein as “stimulation or education of the 
hearing mechanism and its associated sense organs by sound vibration 
as applied either by voice or any sonorous instrument.” 

There are two types of acquired deafness : one which occurs before 
speech has been acquired and a second which occurs after fluency of 
speech has been established. A patient with the first type requires the 
same pedagogic training as the congenitally deaf child. In the second 
type lip reading and the preservation of speech are essential parts of 
the education. The question of the rehabilitation of the hard of hearing 
child is so important that some means must be found to supply adequate 
training for those with this type of physical handicap.. 

Keen 32 presents his observations on the relation between tests by 
the voice, the gramophone audiometer and the pure tone audiometer. 
Twenty-two audiograms were available from pupils of a special school 
for the deaf. Keen cautions one to be sure to check the output of the 
gramophone audiometer and determine whether it actually is the same as 
the decibel readings given on the machine. He also stresses the point 
that the two zero conceptions, of the gramophone audiometer and of the 
pure tone audiometer, do not correspond. One test involves the under- 
standing and writing down of numerals, while the other is simply 
the hearing of a pure musical note, a process of perception which is 
comparatively easy for the ear and brain centers. As a whole, he finds 
that the correlation between the results is clear and appears rather 
accurate when one takes into consideration the widely different nature 
of the three methods of testing the hearing. Several factors may help 
to explain discrepancies between the different tests. A period of several 
months elapsed between the application of the three methods, and 
differences in the physical state of the child, as well as in the ears, 
may account for some of the discrepancies. 

The results of the gramophone audiometer test were considerably 
higher than those of the voice tests. This may be due to a miscalcula- 
tion in determining the comparative levels of loudness on the scale of the 
gramophone. More likely it is due to a mechanically reproduced voice of 
particular clarity remaining close to the ear being perceived more 
easily than the voice of a person gradually moving away from the ear. 
In addition, the repetition of the numbers given on the gramophone 
may aid in their reaching the brain centers after a while, for, on the 
whole, the gramophone audiometer test requires a smaller effort of 
concentration than the voice test. 

32. Keen, J. A.: Some Observations on the Relation Between Tests by the 
Voice, Gramophone Audiometer and Pure Tone Audiometer, J. Laryng. & Otol. 
53:581 (Sept.) 1938. 
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Newhart and Hartig 33 in discussing hearing aids bring out the 
necessity for otologists to have an elementary knowledge of the con- 
struction, performance and limitations of these instruments in order to 
render the best service to their patients. Three indispensable elements 
in the normal process of communicating ideas by speech have to be 
considered. These are the speaker, the listener and the path of sound 
transmission. Each element must function properly for a high degree 
of under standability . Enunciation must be clear and loud, the listener’s 
hearing must be normal and the path of sound transmission must 
be free from echoes, reverberation, interfering noises or distortion. To 
offset the insufficient intensity of sound, amplification must be resorted 
to. External distortion of speech must be taken into consideration, 
namely, that kind which has the property of subtracting from the normal 
speech sounds, such as impairment of hearing, and that which adds noise 
components, such as is introduced by electrical hearing aids of the 
carbon microphone type. 

Invaluable information is obtained from an audiogram for both air 
and bone conduction. Similar information may be obtained with the 
tuning forks, but less accurately. The audiogram indicates whether 
an air or bone conduction receiver should be used, the degree of ampli- 
fication required at the different frequencies and whether the deficiency 
is such as will enable the person to wear either a carbon aid or a vacuum 
tube amplifier. Persons whose loss of hearing is moderate and fairly 
uniform through the speech range can be easily fitted with a carbon 
microphone aid, whereas those with a severe loss, especially for the 
higher frequencies, present a more difficult problem. Improvements 
in the range and the quality of the performance of hearing aids, the 
development of selective amplification and the perfection of wearable 
vacuum tube instruments have greatly increased the field of application 
of electric hearing devices. The otologist should be well equipped with 
an instrumentarium and with technical knowledge in order to show 
the patient that he is better prepared to s’erve him than is the high 
pressure salesman. He should protect his patient by giving him the 
benefit of aid in choosing a hearing device from the accepted models 
and should help him in deciding which is most suitable for him. Otolo- 
gists should also encourage the makers of high grade hearing aids to 
submit their products to the Council on Physical Therapy of the Ameri- 
can Medical Association for acceptance. 

Aubry and Giraud Zi present a comparison of relative and absolute 
bone conduction curves. The membrana tympani vibrates with fre- 

33. Newhart, H., and Hartig, H. E.: Hearing Aids, Arch. Otolaryng. 29:614 
(April) 1939. 

34. Aubry, M., and Giraud, J. C. : Study of Bone Conduction for Diagnosis 
and Prognosis, Pressc med. 47:653 (April 29) 1939. 
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quencies up to 1024. Above that frequency the vibrations go directly 
through the bone to the cochlea, and perception of them is affected only 
by blocking of the round window. 

Reboul 33 states that at frequencies under 700 double vibrations the 
basilar membrane swings as a whole; therefore, for those frequencies 
it cannot act as a resonator, and they must be centrally differentiated. 
Above that pitch some bands of frequencies permit peripheral analysis. 
The differential between the perilymph and endolymph, influenced by 
vibrations, may explain the Wever-Bray phenomenon. 

Arapova and Gersuni SG state that the alternating current causes 
a sensation of sound in the normal ear. With inner ear deafness this is 
diminished; with conduction deafness it remains unaltered. 

Nussdorfer 37 asserts that loss of hearing for tones from 4096 cycles 
upward begins even in the second and third decade, both by bone and 
by air conduction. There is some los? by both bone and air conduction 
throughout the entire range. A relatively small loss is present at the 
lower frequencies. There is abnormal fatigability. 

Using high and low tones to test fatigability, Navyazhskiy 38 found 
that high tones induce greater fatigue. He believes it is a central effect. 
When both high and low tones are used there is less fatigue. The author 
believes the low tone masks the high one and so prevents central fatigue. 

25 East Washington Street. 

55 East Washington Street. 

35. Reboul, J. A.: Remarks on the Theory of Hearing, Rev. de laryng. 60:144 
(Feb.) 1939. 

36. Arapova, A., and Gersuni : Electric Reaction of the Hearing Organ in 
Various Conditions, Fiziol. zhur. 25:430, 1938. 

37. Nussdorfer, R. : Audiogram of Senile Deafness, Atti clin. otol. Torino, 
1938, p. 43. 

38. Navyazhskiy, G. L. : Fatigue of the Ear and Masking, Fiziol. zhur. 25: 
353, 1938. 
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Ear 

What Is Perception Deafness from a Physiological and Histological 

Basis? M. H. Lurie, Ann. Otol., Rhin. & Otol. 48:3 (March) 1939. 

The author points out that hearing is a process which concerns more than the 
ear alone; it is the interpretation by the brain of the various impulses sent to it 
by the organ of Corti. Perception of sound is the same in all mammals, but inter- 
pretation ■ depends on mental capacity. Deafness may be divided into (1) the 
inability of sound to reach the end organ (conduction deafness) and (2) the inability 
of the end organ or brain to receive or interpret the sound waves (perception 
deafness). The first is mechanical rather than true deafness. 

In discussing the function of Corti’s organ, the author states that the tectorial 
membrane should be regarded as a modified otolithic structure, its function being 
similar to that of the otolithic membrane of the vestibular apparatus, aiding in the 
movement of the hairs of the external and internal hair cells. He does not agree 
with Wittmaack’s claim that these hair are artefacts. The tectorial membrane is 
in intimate contact with the organ of Corti. 

The stria vascularis is similar to the choroid plexus of the brain, and the endo- 
lymph is secreted by it. The author questions whether changes in the stria will 
cause deafness, as many animals with normal hearing showed changes in this 
structure. 

It has been maintained that vibration of the basilar membrane on which Corti’s 
organ rest's is not necessary for hearing. Lurie cites his experiments showing 
that the basilar membrane can be made to vibrate sufficiently to throw off the 
organ of Corti with a resulting loss of response from that region. The organ of 
Corti rests only partially on this membrane, the external hair cells and external 
pilar cells resting on it while the internal hair and pilar cells rest on bone, thus 
allowing greater movement of the external than of the internal cells. The internal 
pilar cell has a sort of hinge socket for the head of the external cell. Because of 
this arrangement of the internal and external hair cells it appears likely that the 
external cells are affected before the internal. The author cites experiments on 
guinea pigs in which they were exposed to an interrupted tone of 2,500 cycles at 
high intensity for a long time and showed a loss of 10 to 40 decibels according to 
the number of external hair cells destroyed, a loss of hearing similar to boiler- 
makers’ deafness. The animals were not totally deaf but lost only part of the 
hearing, the internal hair cells responding to sounds, but at higher intensities. 
These experiments indicate a difference in function between the internal and the 
external cells, the external cells responding to weaker and the internal to more 
intense stimuli. Animals made deaf by quinine showed similar degeneration of 
the external hair cells, indicating that these cells are not only more sensitive but 
also more liable to degeneration from trauma or toxins than the internal. 

Perception deafness can be considered a degeneration of the external hair cells 
of the organ of Corti. Lurie points out that a single nerve fiber supplies a large 
number of external hair cells, while only one or two of the internal cells are 
supplied by a single fiber. The external cells pick up sounds of small intensity 
as with a multiple nerve supply they detect slight changes more easilv; also there 
is no fine discrimination of pitch in the external cells. The single nerve supply 
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of the inner hair cells points to a more accurate determination of pitch, since a 
difference could be picked up two hair cells apart. With the external cells this 
difference would be many cells apart. 

The organ of Corti can remain functioning for a long time after section of the 
nerve to the cochlea, and this may explain the recovery of hearing in cases in 
which there has been complete deafness during the course of a disease. When 
the neuritis disappears or the nerve regenerates, normal connections between the 
brain and the end organ are again established. M _ y Miller, Philadelphia. 

An Operation for Possible Alleviation of Certain Cases of Congenitai. " 

Deafness and Certain Types of Acquired Chronic Deafness. Earl C. 

Padgett, Ann. Otol., Rhin. & Laryng. 48:113 (March) 1939. 

The author points out that in spite of anomalies of the external ear, even in 
cases of congenital atresia of the external canal, there may be at least some par- 
tially functioning middle ear. One should be as sure as he can that there is a 
functioning auditory apparatus before operation is advised for building an external 
auditory canal. If there is a deformity of the auricle, especially with meatal 
atresia, the motion of the soft palate should be tested. When the deformity is 
unilateral and both palate arches move symmetrically, it shows a possibility of 
both eustachian tubes and middle ears being in fairly normal condition. If faulty 
motion is noted on the involved side there is probable impairment of the tube and 
tympanum on that side. Malformation of the middle ear is often associated with 
poor development of the muscles of the palate and eustachian tube. Needle punc- 
ture of the closed canal will show whether atresia is due to a fibrous, membranous 
or bony tissue. Stereoptic roentgenograms may help. The Weber test is helpful 
for intelligent patients. 

The unsatisfactory results of intrameatal operations were pointed out and also 
the dangers of attempting to enlarge the bony canal, largely because with con- 
genital malformations the facial nerve may be in an unusual position and may be 
injured. Padgett advocates a two stage operation to develop a new external 
canal posterior to the normal position, running through the mastoid process. A 
flap of skin is elevated from the mastoid, and the skin for the new canal is made 
from this after the canal is made through the bone. This may be allowed to open 
behind the ear or may be implanted into the cavum conchae, the latter at the 
second operation. He reports that Dr. O. Jason Dixon has done the operation in 
15 cases. M. V. Miller, Philadelphia. 

Late Ear Hemorrhage Following Skull Fractures. W. E. Grove, Ann. Otol., 

Rhin. & Laryng. 48:120 (March) 1939. 

Bleeding from the ear after injuries to the head is almost pathognomonic of 
fracture of the temporal bone, usually longitudinally through the petrosa. Most 
authors agree with this and also that the drum is torn only when the fracture 
reaches its margin. The sources of bleeding from the ear in injuries to the head 
are fractures of the external canal and injury to the tympanic plexus, the sigmoid 
sinus, the jugular bulb, the middle meningeal artery and, rarely, the internal 
carotid artery. When bleeding is especially free it is likely to arise from one of 
the peripheral sinuses. When from the internal carotid artery, it is cataclysmic 
and usually occurs from the ear, nose and throat at the same time. 

If the fracture does not reach the margin of the drum but opens into the 
middle ear, blood will fill the latter and produce a bluish bulge of the drum. 
Hematotympanum may occur with both transverse and longitudinal fractures of 
the petrosa. 
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The author reports 7 cases of fracture with bleeding from' the ea'rs ; in 4 bleed- 
ing occurred immediately and in 3 at varying times after the injury, but in all 
there were recurrences one or more times after complete cessation of the initial 
hemorrhage. He cites cases reported by others of delayed. hemorrhages from the 
ear or into the labyrinth and also of late hemorrhage into the brain. He believes 
that these hemorrhages are analagous to intermittent epistaxis and intermittent 
cerebrospinal rhinorrhea after trauma. He states that in the cases of bleeding 
from the nose he has seen prodromal symptoms similar to those seen with bleeding 
from the ear: tinnitus, deafness, headache, mental depression and rise of blood 
pressure. He thinks that the increased blood pressure and intracranial pressure' 
are responsible but feels that the true explanation of late aural hemorrhage will 
have to await material from autopsies. m. y. Miller, Philadelphia. 

The Clinical Significance and the Treatment of Otogenous Facial Paral- 
ysis. Hans Brunner, Laryngoscope 49:276 (April) 1939. 

After reviewing the clinical significance of otogenous paralysis of the facial 
nerve, Brunner again recommends his operation for patients in whom after one 
year spontaneous contraction does not develop and the electrical reaction does not 
show improvement. 

Brunner’s operation, performed endorally, aims to correct the condition only in 
the oral branch of the facial nerve, by sliding forward a flap of the masseter 
muscle beneath the mucous membrane and attaching it to the angle of the mouth. 
A short flap of the masseter muscle may be used, prolonged forward by catgut 
or a strip of fascia lata. The least risk is supposed to attend this method. Experi- 
ence has shown not only that the implanted muscle flap assists mechanically but 
that nerve fibers grow into the paralyzed muscles from the implanted muscle, 
accelerating regeneration when it is possible and in all cases decreasing the dis- 
figurement of the face. .Wood, Newark, N. J. 

Otitis in Diabetes. E. H. Maier, Monatschr. f. Ohrenh. 73:305 (May) 1939. 

In discussing 35 cases of otitis media in diabetic persons treated at the Vienna 
Otologic Clinic, the author points out what possible relations between those two 
diseases might exist. The number of cases is 0.9 per cent of the cases of acute 
otitis media treated, but it cannot be determined whether the age of the patient 
has any influence, nor does it appear that the type of infection is of importance. 
Diabetes does not increase the number" of operations nor complicate the after- 
treatment, but the author recommends local analgesia to avoid the danger of 
acidosis, which may complicate general anesthesia. If a patient does not respond 
properly to insulin therapy, such failure may be accepted as a measure of the 
intensity of the suppuration and an indication that the process is still progressing. 
The conclusions drawn by the author are as follows: When operation is indicated 
the diabetic condition is no contraindication, provided that proper internal medication 
has been given. If there is sufficient time, the patient should be rendered free of 
sugar and acetone. Difficulty in regulating the diabetic state of the patient is an 
indication for operation, as it reveals the progress of the suppuration. In every 
comatous state, a spinal tap is indicated to exclude meningitis. 

* Lederer, Chicago. 

Roentgen Treatment of Acute Otitis Media. Palle Menck-Tiiygesen 
Pract. oto-rhino-laryng. 2:105 (April) 1939. 

The author reports the results of roentgen therapy in the treatment of a series 
of 110 patients with acute otitis media. One hundred and seventy-two ears were 
involved. 
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His technic varied with the age of the patient. For those up to 2 years he 
used 100 roentgens with a filter of 4 mm. of aluminum ; for those from 2 to 8 years, 
ISO r with a filter of 4 mm. of aluminum ; for those from 8 years to early adult life, 
200 r with a filter of 4 mm. of aluminum, and for adults, 200 r with a filter of 
0.5 mm. of copper and 2 mm. of aluminum. Sixty-two of his patients required 
only one treatment; for 47 the treatment was repeated within eight days, and only 
1 patient required three exposures. Paracentesis was done in all the cases, when- 
ever indicated. In addition, the usual local treatment was instituted to maintain 
drainage and cleanliness. 

The author made a comparison of a number of cases of patients treated with 
the ordinary routine and his group of patients treated by roentgen rays and found 
that in the latter 20 per cent of the patients were less likely to require operative 
intervention. In addition, the duration of the discharge was markedly decreased. 
The average length of discharge was eleven and three-tenths days. However, the 
latter fact was influenced by the time of institution of treatment, for he found that 
when treatment was started early after the onset of the infection, particularly in 
what he terms the presuppurative stage, his results were decidedly better. 
Untoward effects did not follow the treatment, and he disputes the development 
of such complications as falling of the hair, dermatitis or disturbance of hearing. 
In his series, 23 patients did not improve with treatment and had to be operated on. 

In summarizing, he states that the treatment is painless, that the operative 
percentage is definitely lowered and that the duration of the discharge is shortened. 
The contraindications are fulminant progressive mastoiditis, extensive bony destruc- 
tion of the mastoid cells as seen on roentgen examination or the onset of any 
intracranial complications. Persky, Philadelphia. 

Treatment of Tinnitus Aurium with Hypertonic Solution of Magnesium 
Sulfate. D. Ioannovich, Pract. oto-rhino-laryng. 2:114 (April) 1939. 

In his discussion of tinnitus aurium, the author classifies its causes as either 
general or local. The general causes may be vasomotor, organovascular, con- 
tagious or toxic. The local causes, which may be intralabyrinthine or perilaby- 
rinthine, may be dystrophic, inflammatory, neoplastic or degenerative. Tinnitus 
caused by vasomotor and vascular disturbances may be associated with headache 
and may be due to an increase in pressure in the perilymphatic spaces, usually the 
result of an increase of pressure in the posterior fossa. 

In the latter group of cases, he injects intravenously 5 cc. of a 50 per cent 
solution of magnesium sulfate, slowly. The results of this type of therapy are 
rather striking, particularly for hypertonic persons. 

His series of 50 cases is divided into the following groups: (1) cases in which 
evidences of circulatory vasomotor disturbance appeared without anj' apparent 
organic disease, in which group he obtained either improvement or cure in every 
case; (2) cases of arteriosclerosis; (3) cases in which the condition was associated 
with or followed frank disease of the middle ear; (4) cases of otosclerosis, in 
which group, of 6 cases reported, he showed improvement or cure in 4, and (5) 
cases of neurosis, in which group he had improvement or cure in 60 per cent of 
cases. Summarizing all groups, he found cure in 26 per cent and improvement 
in 40 per cent of cases, but, if he were to eliminate the group in which disturbances 
of conduction had occurred, then he would have had cure in 31 per cent and 
improvement in 48 per cent. 

In conclusion, he recommends this technic as a harmless procedure but valuable 
in cases of tinnitus, particularly tinnitus due to vasomotor or vascular disturbances 
in or about the labyrinth. It was in this group that he obtained favorable results 
in 100 per cent of cases. Persky, Philadelphia. 
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Pharynx 

Tuberculosis of Tonsils. H. M. Pollard and A. B. Coombs, Am. Rev. Tuberc. 

38:746 (Dec.) 1938. 

Among a carefully followed group of 107 children in whom tuberculosis of the 
tonsils was demonstrated active pulmonary tuberculosis developed during post- 
operative observation in 3, tuberculosis of the cervical lymph nodes in 1 and tuber- 
culosis of the spine in 1. More complete examinations after the finding of 
tuberculous tonsils revealed that 9 of the children had had pulmonary tuberculosis 
and 3 tuberculosis of the mediastinal lymph nodes at the time of operation. Twenty 
children who had tuberculosis other than of the tonsils and adenoids at the time of 
operation did not subsequently acquire an additional lesion. Seventy patients with 
tuberculosis limited to the tonsils and adenoids remained free from tuberculosis or 
any other illness subsequently. It seems, therefore, that in patients in whom 
tuberculous infection is limited to the tonsils the disease rarely develops elsewhere. 
Careful postoperative examinations should be made of all patients with such local 
infection, however, and if evidence of disease is found elsewhere, the patients 
concerned should be kept under observation. 

Eugene H. Smith, Ogden, .Utah. [Am. J. Dis. Child.] 

Roentgen Treatment of the Tonsils. Benassi and M. Scarzella, Rev. franq. 

de pediat. 14:170, 1938. • 

Twenty-six cases are reported in which patients with diseased tonsils were given 
roentgen treatment in preference to tonsillectomy. In all, the tonsils became smaller 
and more normal in appearance, and the clinical improvement in the general con- 
dition compared favorably with that following tonsillectomy. The authors emphasize 
that roentgen treatment acts primarily on the infected, hypertrophied tissue and 
does not destroy the normal lymphatic tissue. They also state that the radiation 
stimulates the histiocytic response and so mobilizes forces combating infection. The 
details of the roentgen technic are given. 

Leslie, Evanston, 111. [Am. J. Dis. Child.] 

Hemorrhages After Tonsillectomy. E. G. Oser, Monatschr. f. Ohrenh. 73: 

112 (Feb.) 1939. 

The writer has observed among 12,241 tonsillectomies, 93 postoperative hemor- 
rhages (0.75 per cent). A total of 3,121 operations were performed with the 
patient under local analgesia, with 65 postoperative hemorrhages (2 per cent), and 
9,120 operations with the patient under general anesthesia were accompanied by 
28 postoperative hemorrhages (0.3 per cent). Among 7,303 adenoidectomies he 
has observed but 3 postoperative hemorrhages. From these figures it fellows that 
the danger of postoperative hemorrhages in general is greater in tonsillectomies 
performed under local analgesia than in those performed under general anesthesia. 
The author further states that this danger is generally greater in adults than in 
children and that, as far as the adenoidectomies are concerned, it is diminished to 
a great extent if the epipharynx is examined by palpation after the operation for 
remains of adenoid tissue. Lederer, Chicago. 


Larynx 

Postural Treatment of Acute Laryngotracheobronchitis. T. C. Galloway 
J. A. M. A. 112:1566 (April 22) 1939. 

Galloway discusses acute laryngotracheobronchitis in fair detail, stressing cer- 
tain points in the differential diagnosis, as well as the pathologic processes of all 
of the structures, including the mechanical phases, the pathologic functions and 
the clinical features resulting therefrom. He quotes freely from the reco°nized 
authorities. 
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The cases of 10 patients in his service, 2 of whom died, constitute the central 
theme about which the discussion is woven. 

He emphasizes the use of tracheotomy when indicated but enlarges on the 
postural treatment of acute laryngotracheobronchitis. The technic, cited from 
Morlock, is as follows: The foot of the bed is elevated at least 15 degrees and 
more if the patient will tolerate it. “In children the prone position with the foot 
of the bed raised provides a much better gradient and it is usually accepted easily.” 
It is important that the fluid elements in the respiratory tree be of such con- 
sistency that they flow readily to the areas of greater cough reflex, where the 
tussive squeeze and cough may aid in the expulsion, postural drainage aiding not a 
little. 

Lavage of the respiratory tract is moderately discussed. The author sum- 
marizes his therapy by outlining in full every means thus far known which he has 
used in his series of cases toward the attainment of best results for acute laryngo- 
tracheobronchitis. Gordon, Philadelphia. 


Subglottic Diphtheria, Initiated by Sudden Asphyxia, Simulating the 
Presence of a Foreign Body in the Lower Respiratory Tract. C. Ricci, 
Arch. ital. di otol. 51:157 (April) 1939. 

Ricci reports the case of a child aged 14 months, apparently in perfect health, 
who, while eating supper, consisting of meat with fragments of cartilage and bone, 
suddenly became dyspneic, coughed violently and was cyanosed. Examination 
revealed almost complete immobility of the left lung without alteration in the voice 
or the cough. Direct laryngotracheoscopic examination revealed only slight con- 
gestion of the pharyngeal and laryngeal mucosa. Owing to the alarming condition 
of the child, immediate tracheotomy was done, after which the left lung immedi- 
ately began to function and the cyanosis and distress were relieved. Respiratory 
difficulty recurred the following morning, together with profuse sweating, a rapid 
pulse rate, moderate cyanosis and rise of temperature. A roentgenogram revealed 
bronchopneumonia in the apex of the right lung. Death occurred seventeen hours 
after the onset. Autopsy revealed a diphtheritic membrane on the lower surface 
of the vocal cords and subglottic region, the presence of streptococci and Loeffler’s 
bacilli and fatty degeneration of the liver, spleen and myocardium. The location 
of the diphtheritic membrane explains its oversight during the direct examination. 
It is assumed that the atelectasis was caused by toxic spasm of the left bronchus. 
Instances of diphtheria simulating a foreign body in the respiratory tract are rare; 
more common are cases of a foreign body simulating croup. The diagnosis in 
such cases is usually made late or at the autopsy table. 

Dennis, San Diego, Calif. 


Nose 

Behavior of the Diencephalic and Extradiencephalic Neurovegetative 
Systems in Cases of Sinusitis. C. Porta, Arch. ital. di otol. 51:163 
(April) 1939. 

Porta studied the changes in the hypophysis and diencephalon in 8 cases of 
inflammation of the posterior group, and in 12 cases of inflammation of the 
anterior group, of nasal sinuses. The report of the clinical study is preceded by 
a discussion of the structure and function of the region and by the details of an 
experimental study of rabbits subjected to chemical inflammation of the naso- 
pharynx. The results of the animal experimentation were that after cauterization 
of the pharyngeal vault extended over months distinct pathologic changes occurred 
in the hypophysis and diencephalon (hypothalamus). 

In patients with inflammation of the posterior sinuses, the investigation 
included examination of the psyche, the habits of sleep, the basal metabolism, the 
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exchange of water, carbohydrates and fats, the elimination of chlorides, the vaso- 
pressure system of the blood, the thermoregulator system and the sexual apparatus, 
investigation of polyphagia and general physical and roentgenographic examina- 
tions. In patients of the second group, the examination of the extradiencephalic 
system included study of the photomotor reflex, Negro’s reflex, Much’s reflex, 
the nasolacrimal, nasovasodilator, oculocardiac, sudoral and pilomotor reflexes and 
dermographism. In addition, pharmacodynamic tests with epinephrine and amyl 
nitrite were undertaken. 

The research showed indubitably that both the diencephalic and the extradien- 
cephalic, vegetative nervous system are altered by neighboring infectious processes, 
sinusitis playing a role of great importance. These changes produce dysfunction, 
represented in the first group by psychic syndromes (emotivity and suggestibility 
and sometimes hysterical manifestations), disturbed sleep (hypersomnia and dis- 
sociation of sleep into its component parts), polyuria and polydipsia or oliguria, 
changes in the blood (increase of red cells, leukocytosis, deviation to the left in 
Arneth’s formula and hyperglycemia), variations in temperature and adiposogenital 
dystrophy. In the second group were observed increase of the nasolacrimal and 
nasovasodilator reflexes, changes in the oculocardiac reflex, a positive reflex of 
Much, dermographism with increase of the permeability of the capillaries, Claude 
Bernard’s syndrome and the sphenopalatine syndrome. Ethmosphenoid sinusitis 
causes disturbances in the diencephalon and less so of the extradiencephalic nervous 
system. Inflammation of the anterior ethmoid and maxillary sinuses affects by 
preference the sphenopalatine system. Isolated frontal sinusitis rarely causes dis- 
turbances of the neurovegetative system. Dennis, San Diego, Calif. 

A Case of Probable Nasomaxillary Luposypi-iilitic Hydridism. G. Saibene, 

Arch. ital. di otol. 51:201 (April) 1939. 

The patient described by Saibene was a girl aged 12 years who had a destruc- 
tive, ulcerating lesion located in the nasal vestibule and involving the bone of the 
septum and the maxilla. The preliminary diagnosis was lupus. Appropriate treat- 
ment being inefficacious the presence of syphilis was suspected, and a Wassermann 
test gave positive results. Antisyphilitic medication caused prompt and rapid 
recovery. 

The author discusses the etiologic diagnosis at length. In favor of luous were 
the hypertrophic vegetating character of the ulceration, with rosy gray nodules, 
and the discovery in the biopsy material of tuberculous granuloma and acid-fast 
bacilli. The deep-seated involvement of the bone and the prompt improvement 
following antisyphilitic treatment indicated syphilitic participation. The failure of 
the patient to react to the tuberculin test does not invalidate the diagnosis of lupus, 
since it has been shown by Tarentelli and others that anergia to tuberculin may be 
present in patients with late syphilitic manifestations and a strongly positive 
Wassermann reaction. The improvement in the tuberculous element in the lesion, 
along with the syphilitic component, is explained by increase in the general bodily 

resistance, induced by the antisyphilitic treatment. _ _ 

Dennis, San Diego, Calif. 

Sinusitis in Allergic Persons. Wilhelm Scholz, Ztschr. f. Hals-, Nasen- u. 

Ohrenh. 45:14 (March) 1939. 

The author discusses the role of polypi in sinusitis and believes that they are 
usually of an allergic origin. Ordinarily, the pathologic conditions found in a 
sinal infection, such as polypi and granulations, rapidly give way to a normal 
status after a thorough and proper radical operation. However, when this does 
not occur readily an allergic influence can be assumed, .to determine which it is 
necessary to make a detailed study of the nasal secretions and the blood smears 
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for eosinophilia. In addition, other allergic studies should be made, such as cuta- 
neous testing, the control of the blood picture by injections of splenic extract and 
the determination of the potassium-calcium quotient. 

The author states that often there may be a marked increase of eosinophils 
in the blood during an attack of hay fever or vasomotor rhinitis but that there 
may not be any marked changes in the mucous membrane of the nose, such as 
edematous polyposis. On the other hand, during the height of an asthmatic attack, 
there may also be a marked decrease of eosinophils in the blood. 

In discussing the therapeusis, the author expresses the opinion that the removal 
of every possible focus of irritation is important. Proper ventilation of the sinuses 
must be established. Calcium, given either intramuscularly or by mouth, in com- 
bination with phosphorus, is usually beneficial. Perhaps most important is the 
dietary control, and he recommends a purely vegetarian diet as ideal. He also 
recommends the cauterization of both the inferior and the middle turbinate with 
trichloroacetic acid. Persky, Philadelphia. 


Abscess of the Nasal Septum of Dental Origin. M. Lacroix and Karaitidis, 
Oto-rhino-laryng. internat. 23:169 (April) 1939. 

Odontogenous abscess of the septum is rare; only some 30 cases were culled 
from the French and foreign literature by Terracol in 1937. Various opinions 
of the pathway of the infection from the tooth to the septum have been expressed, 
the most probable course being by continuity of tissue. 

Two cases are reported, both patients being in their teens. In the first patient, 
the source of the infection was a perialveolar abscess; in the second, it was a 
periapical focus. The connection between the dental and the septal abscesses was 
established by passing a probe from one to the other and then taking a roent- 
genogram. Dennis, San Diego, Calif. 


Miscellaneous 

Etiology of Chorea: Its Relation to Rheumatic Fever and Heart Disease. 
S. J. Usher, Canad. M. A. J. 39:565 (Dec.) 193S. 

Usher presents the results of his study of 105 patients who were admitted 
to the rheumatism pavilion of the Children’s Memorial Hospital of Montreal for 
treatment of chorea. In 56 the condition was purely chorea; i. e., the patients 
showed no rheumatic symptoms. In 49 chorea was mixed with rheumatic symptoms. 

If the patients with infected tonsils and repeated infections of the upper 
respiratory tract were omitted from the group with pure chorea, only 14 per cent 
showed evidence of endocarditis. In the group with chorea and rheumatic symp- 
toms 65 per cent showed heart disease. 

Usher believes that valvular heart disease in patients with chorea is due not 
to the chorea per se but to intercurrent attacks of polyarthritis or severe infections 
of the upper respiratory tract associated with infection of the tonsils. He believes 
also that more should be made of psychic disturbances, removal of which will do 
more to prevent recurrences than removal of foci of infection. 

Moore, Omaha. [Am. J. Dis. Child.] 

Otolaryngologic Suggestions in Pediatric Practice. H. Dintenfass, Penn- 
sylvania M. J. 42:226 (Dec.) 1938. 

Acute Sinusitis and Acute Rhinitis . — In the treatment of these conditions pedi- 
atricians should remember that the prime object is to assist nature. Recalling 
that the three lines of defense against infection are (1) the mucous film, (2) the 
ciliated epithelium and (3) the highly vascular submucosal stroma, one should 
employ remedial measures which do not disturb the function of these defense 
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mechanisms. Local treatment of the nose should be mild and nonirritating. It 
can safely be said that the less intranasal treatment the better. Ephedrine and 
other shrinking solutions, while they produce temporary relief from nasal stuffiness, 
have the great disadvantage of causing secondary relaxation of the vascular layer 
of the submucous tissue, with resultant bogginess of the turbinate structure, inter- 
ference with the normal flow of mucus and disturbance of ciliary movement. 

Acute Otitis Media . — A knowledge of the anatomic variations and peculiarities 
of the middle ear of the infant and the young child is essential in a consideration 
of the subject. The eustachian tube in the infant is unusually short and wide 
and more horizontally placed than in the adult, accounting for the frequency of 
middle ear and mastoid disease secondary to nasal infection. In the infant there 
is no bony canal; the inner end of the membranous canal is attached directly to 
the rim of the drum head. Moving the auricle, therefore, in the presence of acute 
otitis media is productive of pain. 

Paracentesis of the tympanic membrane should be done if despite conservative 
measures pain or restlessness continues for more than twenty-four hours in asso- 
ciation with bulging or reddening of the drum head with or without fever. The 
contents of the middle ear should never be left to perforate spontaneously. The 
patient is put to bed and kept there until the ear becomes perfectly dry. It is a 
good rule that under no circumstances may a patient be up and about when there 
is an acute discharge from the ear. If these instructions are adhered to, the possi- 
bility of mastoid involvement is lessened. 

Logue, Williamsport, Pa. [Am. J. Dis. Child.] 

“Aphasia” in a Partial Deaf-Mute. MacDonald Critchley, Brain 61:163, 
1938. 

Hughlings Jackson suggested that focal cerebral lesions may damage or destroy 
the execution of sign language by a deaf-mute. Critchley reports a case in which 
strong support is furnished for Jackson’s contention, although complete proof is 
lacking. 

A man aged 42 had been well until the age of 7, when he gradually lost his 
hearing and was taught finger spelling. At 14 he was stone deaf and was admitted 
to an institution for deaf-mutes, where he was taught lip reading. After leaving 
the school he relied chiefly on manual signs and finger speech to communicate 
with others. Paralysis developed on the right side, and for three days he was 
deprived of what little articulate speech had previously been possible to him. 
Paralysis, like speech, improved to a certain degree. As soon as he was able to 
hold a pen it was found that he could neither write nor perform on paper simple 
arithmetic calculations. He could no longer read lips. For a few days after the 
stroke he was unable to understand people who communicated with him by finger 
spelling. The ability returned in a few days, but he was still unable to reply on 
his hands. Articulate speech was infrequent and considerably altered. Speech 
was dysarthric and ungrammatical ; he seemed to rely little on this means of com- 
munication. He remained under observation for the next two years, during which 
his condition changed little, if at all. 

No similar case is recorded in the literature. Grasset (1896) reported the case 
of a deaf-mute who lost his ability to make hand signs after a cerebral vascular 
lesion. The patient was able to read with understanding and to comprehend finger 
talk in others. He was unable, however, to reply in the finger alphabet with the 
right hand, but could do so with the left. Grasset concluded that in the deaf-mute 
a center for manual speech develops in the cortex, independent of the motor area 
of the upper limb. He located this tentatively at the foot of the second frontal 
convolution of the left hemisphere. 
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In Critchley’s case, the natural sign language was not impaired. The circum- 
stances were unusual, however, in that the patient had never been proficient in this 
means of communication and preferred lip reading or finger spelling. This may be 
ascribed to a variety of reasons, especially to the fact that hearing was intact for 
the first few years of life, during which articulate speech developed normally. 
For this reason, the patient cannot be regarded as having “complete” or congenital 
deaf-mutism, Hughlings Jackson’s surmise therefore remains unverified, as it 
referred explicitly to a natural system of signs and not to finger spelling. It is 
justifiable to suggest that a much more severe lesion would be required to abolish 
the primitive sign language than the elaborate system of dactylology. 

Sall, Philadelphia. [Arch. Neurol. & Psychiat.] 

Cause of Paralysis in Diphtheria. I. Taylor, Brit. J. Child. Dis. 35:250 
(Oct.-Dec.) 1938. 

Taylor discusses some of the evidence bearing on the manner in which diph- 
theria toxin attacks the nervous system. The view held by some authors is that 
all forms of diphtheritic paralysis are due to hematogenous toxemia, the frequency 
with which certain nerves are attacked being explained by the selective affinity of 
the toxin for these nerves. The close anatomic relation between the site of infec- 
tion and the initial paralysis has led other observers to discard this theory in 
favor of different views. They state that the toxin first attacks the nerves in the 
locality of the site of infection and that all other paralyses are produced by 
diffusion of toxin in the nervous system from the point of entry. This view receives 
some support from the orderly sequence of paralyses commonly noted in faucial 
diphtheria. The two schools of thought meet in the theories advanced by Walshe, 
(1) that the initial paralysis is caused by lymphogenous invasion of the nervous 
system, the toxin passing from the site of infection to the central nervous system 
by the perineural lymphatics, (2) that generalized paralysis is the result of hemato- 
genous toxemia and (3) that paralysis of accommodation is the result of the selec- 
tive affinity of circulating toxin for certain elements of the nervous system. Most 
clinicians and experimental workers are agreed that the late multiple neuritis 
following diphtheria, giving rise to diphtheritic pseudotabes, is due to hematogenous 
toxemia. The strongest evidence of the hematogenous origin of such paralyses is 
the fact that the experimental injection of diphtheria toxin intravenously into 
animals produces a multiple neuritis which is exactly comparable with this late 
form of peripheral neuritis accompanying diphtheria in the human being. In 
addition to paralysis of the limbs, paralysis of accommodation must be included 
in the group of symptoms due to blood-borne toxin, because this form of paralysis 
is found frequently in both faucial and extrafaucial diphtheria. There are good 
grounds for believing that hematogenous toxemia is capable of producing, in 
addition to generalized paralysis, a type similar to the local paralysis found in 
faucial diphtheria. The author believes that one may thus accept the possibility 
that blood-borne toxin may play a part in the production of local paralyses 
encountered in faucial diphtheria. The close anatomic relation between the local 
paralysis and the site of infection can leave no doubt that the nervous system is 
primarily attacked by local absorption of toxin. Unilateral faucial diphtheria 
frequently results in paralysis of the corresponding side of the palate. An impor- 
tant and familiar clinical observation is what has been described as the “march of 
paralysis.” One cannot but be impressed by the orderly way in which paralysis 
develops in most severe forms of the disease, palatal paralysis preceding pharyn- 
geal and the diaphragm being involved before the intercostal spaces. Such a march 
suggests the slow spread of toxin in the central nervous system. 


J. A. M. A. 
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Some Etiologic Factors in the Pathology of Stammering. I. Latif, Brit. 
J. M. Psychol. 17:307 (Dec.) 1938. 

Latif finds that claims to one universal treatment in all cases of stammering 
are not justified by actual results and that, whereas some disorders of speech 
yield to one kind of treatment, a large number of patients remain unaffected by it. 
The author attempts an analysis of a few etiologic factors in the onset and cure 
of stammering by presenting 2 sample cases from his clinical investigations. These 
cases illustrate that the causes of stammering and its treatment vary from one 
case to another. The first case shows that although stammering may have its 
inception in the factors (fear of parents, sense of guilt because of masturbation, 
inferiority, imitation and fear of a stammering heredity) which may be regarded 
as more or less primary, other conditions, such as lack of steady control over 
breathing and voice and faulty habits of reading, may further complicate the 
etiologic factors in the disorder during the course of its development. Conse- 
quently, no therapeutic measure can be really effective unless, with the primary 
factors, it takes into account secondary conditions. Besides the analysis of the 
second patient’s difficulties (which were similar to those of the first) when he 
was in a state of relaxation, the author also tried a few exercises of musical 
drill with him. In addition to this, he assigned a few tasks requiring delicate 
handling of instruments in the laboratory in order to help the patien.t overcome 
his sense of inadequacy in manual skill. The period of treatment lasted eleven 
months, after which the patient was completely cured. Oral or phonetic exercises 
were not resorted to during the entire course of treatment. JAMA. 

Association of Stammering and the Allergic Diathesis. A. M. Kennedy 
and D. A. Williams, Brit. M. J. 2:1306 (Dec. 24) 1938. 

Kennedy and Williams examined a consecutive series of 100 children who 
stammered. These children were from 5 to 14 years of age. Of the children 
examined, 81 were boys and 19 girls; 89 proved to be right handed and 11 left 
handed, and 65 gave a family history of stammering and 35 no such history. Fifty- 
two children gave a personal history of allergic manifestations : Thirty-two com- 
plained of migraine alone or in combination with urticaria and/or asthma or with 
asthma plus eczema; 11 complained of urticaria alone; 8 had a history of asthma 
alone or combined with eczema and/or hay fever, and 1 suffered only from eczema. 
Thirty of these 52 children also gave a history of “fastidiousness” with regard to 
food generally and dislikes or refusals of particular foods or gastrointestinal upsets 
after them. Of the 52 children with a personal history of allergy, 48 also had a 
family history of allergy. In 37 cases one or both parents exhibited allergic 
manifestations, and in 6 a grandparent, in 4 an aunt and in 1 a sister was the nearest 
sufferer. Thirty-three of the 52 children (including the 4 with no allergic family 
history) had a family history of stammering. Seven of the 52 children were left 
handed; 6 of these 7 had a family history of allergy and 2 also a family history 
of stammering. Of the 48 children who did not give a personal history of allergic 
manifestations, 47 had a family history of allergy. Fifteen of these children, how- 
ever, gave a history of “fastidiousness” with regard to food generally and dislikes 
or refusals of particular foods or gastrointestinal upsets after them. In 37 of the 
47 cases one or both parents suffered from allergy; in 5, a grandparent; in 2, an 
aunt, and in 3, a sister. Thirty-two of the 48 children (including the one with no 
allergic family history) had a family history of stammering. Four of the 48 
children were left handed, and all 4 had an allergic family history. Three also 
had a family history of stammering. The close and practically constant association 
of stammering and allergic manifestations in the personal and family histories of 
the stammerer revealed by the present investigation favors the view that there is 
something more than a casual relation between stammering and the allergic 
diathesis. _ s 
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Essential Neuralgia of the Facial Nerve. Carlos Charlin, Ann. d’ocul. 
175:894 (Dec.) 1938. 

Persistent neuralgia of the facial nerve of unknown cause which is resistant 
to all treatment and lasts for many years and sometimes for a lifetime is frequent. 
Both etiologic research and symptomatic therapeutics have been without avail. 
Most patients with this type of neuralgia are submitted time and again to anti- 
syphilitic treatment, to protein therapy of many kinds, to removal of teeth and to 
nasal operations, without relief. Neurologic investigation generally shows idio- 
pathic neuralgia to be one of five types : (a) essential neuralgia of Sicard, ( b ) sym- 
pathetic neuralgia, (c) cyclic neuralgia, (d) causal neuralgia and ( e ) secondary 
neuralgia. The cause of the last type also is unknown. 

Observations on the first SO patients are summarized. All of them were given 
neurologic, medical, ophthalmic, otorhinolaryngologic, dental and phthisiologic 
examinations before treatment was started. Phthisiologic observations on the 
first 40 patients only are analyzed. Of this series, 18 had a tuberculous history; 
tuberculous lesions were found at the site of the neuralgia in 10, and 31 had 
thoracic bacillary lesions, which were clinically active in 5. Improvement was 
noted in most of the patients after tuberculin therapy, bacteriologic treatment and 
specific therapy. g. H. McKee. [Arch. Ophth.] 

Morphology of Epulis. L. Gery and O. Noeppel, Bull. Assoc. frang. p. l’etude 
du cancer 27:137, 1938. 

Gery and Noeppel define epulis as a sessile or a pedunculated outgrowth of 
the gum, originating from its soft tissue. They studied 240 such growths seen 
between 1919 and 1937 at the Institute of Pathology in Strasbourg, France, and 
found 230 of them to be hyperplastic tumors of the mesenchyma or, rarely, of the 
alveolodental ligament. All were benign, though some recurred locally. Histo- 
logically they could be divided into four not sharply separated groups : the inflam- 
matory, the vascular or angiomatous, the fibrous and the giant cell group. 
Transitions among them were so frequent that a histologically homogeneous form 
was rare. The inflammatory epulis consisted of granulation tissue rich in blood 
vessels and in an exudate that sometimes was leukocytic but often plasmocellular. 
The vascular epulis showed excessive formation of blood vessels, which lacked 
the regularity and arrangement that are characteristic for granulation tissue. The 
fibrous epulis was made up predominantly of fibroblasts with varying amounts 
of intercellular fibers. Two types of cells determined the giant cell epulis : a 
small mononuclear cell resembling a fibroblast but easily differentiated from it 
and the well known multinucleated giant cell, similar to the bone marrow giant 
cell. The small cells, which could be shown to be connected with each other by 
means of protoplasmic outgrowths, are considered by Gery and Noeppel to be 
the fundamental unit of the growth. The hypotheses concerning the formation 
of the giant cells are discussed in detail. Their mesenchymal origin and lack 
of any relation to the bone marrow giant cells are emphasized, and the name 
“histioplaxe” is suggested for them. In all the forms of epulis, deposits of col- 
lagenous masses were found, as well as ossification. The latter is explained as 
the function of the histiocyte in the sense of Maximow’s polyblast. The deposition 
of calcium in the preformed osteoid tissue, as well as calcification without forma- 
tion of bone, is brought into relation with the observation that not infrequently 
decalcification of the alveolar process was recorded, with transport of calcium, 
much as in the formation of calluses. New-formed cartilage was observed rarely. 
The authors emphasize the evidence against the origin of the epulis from bone. 
In their opinion, the epulis is formed by the reticulum in response to an unknown 
irritating factor. The histiocyte, with its formative potentialities, is fully capable 
of explaining the morphologic variations of the epulis and the frequent observation 
of phagocytosis. j Davidsohn. [Arch. Path.] 
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Glossopharyngeal Neuralgia — Recurrence After Intracranial Section of 
the Nerve. W. S. Keith, Confinia neurol. 1:345, 1938. 

Keith reports the case of a woman aged 75 who complained of terrific attacks 
of pains just in front of the left ear. The pains were preceded by sudden twisting 
sensations in the left side of the throat and were brought on by swallowing. The 
left glossopharyngeal nerve was divided, with complete relief from symptoms. Two 
years later the patient again felt slight pains in the left side of the neck, and four 
months later a major attack occurred. The upper half of the vagus root and the 
nerve of Wrisberg were divided, and this was followed by complete freedom from 

attacks. De j 0NG) Ann Arbor, Mich. [Arch. Neurol. & Psychiat.] 
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Pathologic Changes of the Inner Ear in a Case of Deafness from 
Epidemic Cerebrospinal Meningitis. Presented by Dr. Elmer W. 
Hagens. 

A fatal case of epidemic cerebrospinal meningitis is reported, in which deaf- 
ness occurred forty-six days before death. The temporal bones were obtained, 
and microscopic examination of the labyrinths was made. The observations 
support the reports in the European literature of severe, bilateral destructive 
labyrinthitis, with tendency toward healing in the form of granulation tissue and 
bone. The end organs were practically destroyed and demonstrated why perma- 
nent total or nearly total loss of cochlear and vestibular function occurs. 

Five weeks prior to admission to the hospital, the history stated, in a 3 year 
old boy high temperature, projectile vomiting and coma lasting about one week 
developed. On recovery it was noted that he could net hear. About eight days 
before admission high temperature again developed. At the hospital it was found 
that the neck was rigid; the Kernig, Brudzinski and Babinski signs were positive. 
Spinal puncture revealed increased pressure and cloudy fluid with 850 cells and 
a 2 plus reaction to the Pandy test, which, on culture, was shown to contain 
meningococci. In spite of administration of antitoxin intravenously and general 
supportive measures, the child's condition became worse, and death occurred about 
forty-six days after deafness was noted. During the hospitalization otitis media 
was not noted. A general postmortem examination showed suppurative lepto- 
meningitis (epidemic type), focal bronchopneumonia, severe parenchymatous 
degeneration of the myocardium, kidneys and liver and infectious hyperplasia of 
the spleen. 

The slides illustrate a microscopic study of both temporal bones. Apparently 
there had been a diffuse suppuration of the labyrinths. At the time of death the 
process had undergone resolution, and granulation tissue had filled in a consider- 
able portion of the labyrinth. Destruction of bone had occurred about the semi- 
circular canals, but only moderate evidence of bone building was observed. In the 
right ear the spiral ganglion and the organ of Corti were practically destroyed; 
the vestibular organs also were missing, although the Scarpa ganglion was intact. 
In the left ear the spiral ganglion was present, and a distorted organ of Corti 
was seen in the basal coil. The vestibular end organs were recognized but were 
no doubt functionless. Both divisions of the eighth nerve were present in the 
internal auditory meatuses of the two ears, but the number of polymorphonuclears 
along the nerve tissue pointed to the spread of the infection to the labyrinths 
along this pathway. Some mononuclears and polymorphonuclears were noted also 
in the aquaeductus cochleae. The fossa for the oval and round windows and the 
pneumatic spaces showed moderate infection ; no pathway from these regions to 
the labyrinth was noted. The connections from the semicircular canals to the 
tunica propria of the pneumatic spaces were doubtless due to destruction of bone 
by the labyrinthitis. The drum membranes and remaining parts of the? middle 
ear were destroyed at autopsy and were therefore not observed. 

Politzer discussed this subject, but, because of the scarcity of reports in the 
American literature, it is believed worth while to record this case. 
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DISCUSSION 

Dr. John R. Lindsay: The sections which Dr. Hagens showed are excellent 
illustrations of the changes which occur in the labyrinths when there is invasion 
from the meninges. Temporal bones from such cases are not easily found, and 
therefore reports in American literature have been scarce or absent. 

I have had the opportunity of examining several specimens of Professor 
Nager’s collection in which the meningitis had occurred many years before death, 
and in most cf these the labyrinthine spaces had been completely obliterated 
by formation of new bone. The question comes up, then, whether the lesions 
described by Dr. Hagens, if the patient had survived, would have gone on to 
extensive ossification and obliteration of the labyrinthine spaces with complete 
loss of function or whether this might have been one of the cases in which some 
vestiges of function remain. 

Until recent years the meningococcus has been responsible in most cases for 
total or subtotal loss cf hearing due to meningitis. Now that some cures of 
streptococcic and pneumococcic meningitis are being obtained, total deafness is 
likely to appear in some of the cases. I had the privilege of examining 1 patient 
so afflicted last year. 

There is good reason to believe that labyrinthitis from meningococcic menin- 
gitis behaves in essentially the same way as labyrinthitis from streptococcic or 
pneumococcic meningitis, and I have more than 60 bones affected with the latter 
condition in my collection. I have selected a few slides to show some of the early 
steps in the invasion of the labyrinth from the meninges and also some of the 
later observations in cases of labyrinthitis of long standing. 

Slides 1 and 2 illustrate a collection of pus at the mouth of the aquaeductus 
cochlearis ; slide 3, invasion of the scala tympani through the mediolus ; slide 4, 
healed labyrinthitis, showing new bone and connective tissue in the scala vestibuli 
and scala tympani and marked dilatation of the ductus cochlearis ; slide 5, a 
section through the basal coil near the round window, showing bone overlying 
the mouth of the aquaeductus cochlearis. 

Dr. Alfred Lewy : I should like to report a case which was somewhat 
parallel to that of Dr. Hagens, although histologic evidence is not available. 
The patient was a girl aged 7 who entered Cook County Hospital with frank 
meningitis from which the hemolytic streptococcus was cultured on three or four 
occasions, after otitis media on the right of about two weeks’ duration. The left 
ear was totally deaf, with no response to caloric stimulation. Dr. Leshin did 
simple mastoidectomy, uncovering the dura on the right side. On the left side a 
radical operation was done, with no signs of infection of cither the middle ear 
or mastoid cells. As the patient had had good hearing prior to this, it was 
believed that the destruction of hearing in the left ear was due to involvement 
of the inner ear or the nerve by meningitis originating from the right ear, due to 
Streptococcus haemolyticus. The patient recovered but for months afterward was 
unable to walk steadily in the dark. That was about two years ago, and she still 
shows some mental instability and is easily fatigued and able to attend school 
only part time. 

Dr. Frank Novak: I should like to ask Dr. Hagens whether the cochlear 
involvement preceded the vestibular. 

Dr. Howard Ballenger : I should like to ask Dr. Hagens whether when he 
looked up the literature he found the pathologic picture in any of the cases that 
of meningoneuritis rather than labyrinthitis. One sees frequently in infectious 
conditions such as mumps and scarlet fever, with or without involvement of the 
middle ear, what is presumed to be meningoneuritis rather than septic labyrinthitis. 
Patients with neuritis would be more likely to have marked partial deafness than 
to be totally deaf. The static branch to the labyrinth may or may not be involved. 
Some cases of marked deafness in meningococcic meningitis may be this type. 
Such reports as Di. Hagens has just made offer the only wav to settle the 
question. 
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Dr. Elmer W. Hagens: I cannot answer Dr. Novak’s question — I could not 
tell whether the cochlea was involved first. I could not tell from the sections 
and did not have the history. I never saw the child and was given what history 
there was by the resident. 

With reference to Dr. Ballenger’s question, I have always wondered what the 
pathologic picture is in such cases. I have read of, but never observed, such a 
case. When the 5,000 children were examined I wondered just what the patho- 
logic picture was and determined that if such a case were ever available I would 
follow it up and see what the labyrinths showed. In this case there is destruction 
of the organ of Corti and loss of spiral ganglion cells in one ear and partial 
loss in the other. Scarpa’s ganglion cells were intact in .both ears. I did not 
look up the literature completely. I do not recall a statement that the pathologic 
picture was that of neuritis only. As a rule neurolabyrinthitis is mentioned, and 
I think from the case I have and from what I found in Politzer’s discussion that 
this designation is accurate. 

Surgical Treatment of Cancer of the Larynx. Presented by Dk. Chevalier 
- L. Jackson, Philadelphia. 

Surgical treatment has the best statistical results to show in the therapy of 
cancer of the larynx, but in certain cases the patient may be permitted a choice, 
or the laryngologist may feel justified in advising irradiation. The ultimate prog- 
nosis will be best in the better differentiated, slower-growing, “lower grade” 
tumors, regardless of the method of treatment. “Grading” should be taken into 
consideration in selection of treatment, particularly in borderline conditions, and 
the less differentiated “higher grade” tumors should incline one toward more 
radical surgical intervention or irradiation, although in such cases prognosis is 
poor with any method of treatment. 

Surgical Indications. — 1. Lesions occupying the middle third of one vocal cord 
are suitable for the operation of laryngofissure by the “clipping” technic, regard- 
less of histologic character or grading. 2. Lesions reaching the anterior com- 
missure and even involving the opposite cord are amenable to extirpation by 
laryngofissure also, but in such cases the Chevalier Jackson “anterior commissure” 
technic should be used. 3. Lesions in which the growth is chordal but has 
reached the posterior end of the cord and produced impairment of motility or 
has extended subglottically call for total laryngectomy. 

Laryngectomy and pharyngotomy are done also when the lesion is “extrinsic,” 
but the results in such cases are unsatisfactory, and it is possible that irradiation 
would accomplish as much in arresting the growth and prolonging life. On the 
other hand, for some of the extensive lesions, especially for those with involve- 
ment of cartilage or perichondritis, there may be some advantage in removing the 
larynx as a preliminary to irradiation. 

The indications for and technic of laryngofissure and larjmgectomy as carried 
out at Temple University Clinic are given in detail, and voice and speech instruc- 
tion follow operations on the larynx. 

DISCUSSION 

Dr. Paul Holinger: I know that all members of this society appreciate the 
vast experience that has given the significant conclusions which Dr. Jackson 
presented on this highly controversial subject. 

I was glad Dr. Jackson stressed the necessity of biopsy in spite of the fact 
that his paper dealt only with treatment. Certainly the grading of the lesion is 
an extremely important factor in the choice of therapy, to sai' nothing of the 
importance of biopsy in establishing an accurate diagnosis. ' 

The extremely interesting question of the voice after operations on the larynx 
was beautifully illustrated with the sound motion picture film. There is a great 
danger, however, of attempting to rationalize in the choice of a surgical . pro- 
cedure in an effort to give the patient a good voice. This is usually only wishful 
thinking, dangerous not only to the patient but also to the final statistical analysis 
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of the merits of the various procedures. If laryngologists could adhere strictly to 
the indications Dr. Jackson stressed, possibly their series of permanent cures 
could approach the 85 per cent he reported for suitable cases. 

One question I should like to ask deals with work being carried out at Temple 
University by Drs. Fay and Smith. Has any experimental work been carried 
out in refrigeration to relieve the pain of far advanced extrinsic carcinomatous 
lesions of the larynx? 

Dr. Francis Lederer: A year ago this society opened its season with a 
similar discussion of cancer of the larynx, and at that time I had occasion to 
speak about rehabilitation of the voice and showed a number of examples. I have 
not been so fortunate as Dr. Jackson in getting the perfect voice he demonstrated 
in his patients after laryngofissure. Perhaps my patients have not used the ven- 
tricular bands as much as his have. It is a startling and excellent result. 

I have always been interested in the rehabilitation of the voice after laryn- 
gectomy, because it would be a severe jolt to a patient if one could not promise 
any voice. On previous occasions the opportunity has been offered to observe 
patients who have developed a buccoesophageal voice after laryngectomy by their 
own efforts, and the value of instruments that are made to give the patient 
an artificial voice has been demonstrated. I wish to introduce — -apologetically, 
because I feel personally grateful to the Western Electric Company for their 
efforts in making the artificial larynx, having in mind that patients have not 
universally responded well to it — an apparatus which Dr. Jackson has seen before, 
demonstrated by its originator, who himself is a laryngectomized patient and who 
knows what a voice should sound like. By his efforts and those of Dr. Hanson, 
of East St. Louis, 111., a device has been worked out which is the best I 
know of. It takes away the metallic sound which characterized the other instru- 
ments and allows for modulation of the voice as they do not. So I have asked 
the same woman who addressed this society last year to demonstrate the instru- 
ment to which she introduced me. 

(The patient, Mrs. B., stated that her present apparatus [the artificial larynx 
of Roberts-Hanson] has produced an effortless modulated tone. She has found 
that whereas other types of artificial larynx make necessary a concerted action 
of the diaphragm, the use of this apparatus can be learned with greater ease. 
While she is particularly grateful for the previous instruments that have been 
produced, the apparatus which she now possesses is one that has made her happy.) 


Dr. Thomas C. Galloway: I think that the members of this society are 
fortunate to have Dr. Jackson demonstrate again that by a relatively simple pro- 
cedure in properly selected cases the patient with laryngeal cancer has an 85 per 
cent chance of cure with a useful voice and a normal airway and a chance for a 
normal life with little risk to himself. I think that it is too bad that this infor- 
mation cannot be more widely disseminated, because in Chicago the feeling has 
become widespread that irradiation is the treatment of choice for such a carcinoma. 

It is too bad this presentation could not reach the men who saw the advertising 
of a certain device for the application of radium in the larynx in a local medical 
publication. This device may have possibilities and has been useful in at least 
1 case. But its advertising implies to the general practitioner that such a method 
offers a cure for cancer with no risk, no pain and no distress, though there is little 
evidence to support such implication. 

I think that all the members of this society agree with all that Dr. Jackson 
has said, especially that in proper cases in which there is no fixation of the cord 
and in cases of early cancer in the anterior half of the vocal cord laryngofissure 
is the treatment of choice. I do not wish to deprecate the value of irradiation 
for many conditions, but I do not think that the impression should go abroad 
that at present anything can 'replace laryngofissure as the most satisfactory pro- 
cedure in properly selected cases of early carcinoma. 


Dr. George E. Shambaugh Jr.: 
excellent demonstration. I think Dr. 


Little can be added to this complete and 
Jackson should receive particular credit for 
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introducing the dissection of the anterior commissure, which allows more patients 
to be cured by laryngofissure, I have used this procedure for 2 patients, 1 of 
whom has been presented. One item in technic was the use of a surgical dia- 
thermy cutting current in removing the cord after exposing the larynx except 
for the vocal process of the arytenoid, which has to be cut off by scissors. The 
removal was done entirely bloodlessly and quickly and easily. 

Dr. Theodore Wachowski: I should like to comment on what Dr. Galloway 
said in regard to so-called advertising. I would like to say that the Roentgen 
Society has recognized these facts and is trying to have that type of advertising 
eliminated. I think that if the sentiments of this society are made known the 
Chicago Medical Society will try to permit only ethical advertising in the Bulletin. 
I think that the things Dr. Galloway referred to should not be permitted and 
will not be. 

Dr. L. B. Bernheimer: If I understood correctly, Dr. Jackson said that with 
intrinsic, infiltrating lesions of the larynx the patient is given his choice between 
total laryngectomy and irradiation. I should like to know what Dr. Jackson’s 
end results have been when radiotherapy was employed for this particular type 
of lesion. I ask this question because I am associated with an institution where a 
large number of laryngeal lesions are seen and where irradiation is used exten- 
sively, and it has been the experience of my associates and me that an infiltrating 
lesion resulting in cordal fixation never responds to irradiation. That is one type 
of lesion with which we do insist on surgical treatment, that is, laryngectomy. 
I cannot recall a single five year cure of an infiltrating laryngeal lesion treated 
by irradiation. 

Dr. L. Z. Fishman : I should like to ask Dr. Jackson in how many of the 
cases intrinsic carcinoma of the larynx was anaplastic and in how many it was 
of the slow-growing type. 

Dr. Adolph Hartung: The discussion did not deal with the relative value 
of irradiation and surgical intervention, and I have, therefore, little to add. 
Certainly results with irradiation have not been satisfactory so far as the ulti- 
mate outcome is concerned. I think that surgical intervention still has a place 
of choice except in special instances in the treatment of early lesions of the larynx. 

Dr. Chevalier L. Jackson, Philadelphia: I appreciate the contributions of 
all those who joined in the discussion. Dr. Holinger asked about refrigeration. 
I have been asked about that before, but I cannot say anything about it, because, 
so far, -my associates and I have not contributed an 3 r of the patients on whom 
Dr. Fay and Dr. Smith have made these experiments. I say “experiments,” 
because patients are still being taken for that work on the basis of a clear under- 
standing by the physician and the patient that refrigeration is purely experimental 
as yet and that nothing can be promised. So far we have not referred any patients 
from our service. However, Dr. Fay and Dr. Smith are continuing their studies 
and will report further on them. 

I was much interested in Dr. Lederer’s presentation and the excellent demon- 
stration of the apparatus given by his patient. Certainly the mechanical larynx 
is an attractive field for continued and further work. It is the practice of my 
associates and me to give our patients postoperatively a systematic course . of 
instruction first, to give them an opportunity to develop the buccoesophageal voice, 
which can be developed by many patients, more easily by men than by women. 
The work which in the United States was started by Morrison, of New York, 
is certainly productive of a better voice without apparatus than most patients 
will obtain without systematic instruction. On the other hand, when a preliminary 
period of training without apparatus has been given, the next thing is to get 
the patient in touch with one of the better forms of apparatus, and it is from the 
patients themselves that most of the important improvements in apparatus have 
come. 

I thank Dr. Galloway for his emphasis on some cf the points in connection 
with laryngofissure. Dr. Babcock, in his department, uses steel wire in all sorts 
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of cases, those in which the neck is operated on and other cases, and my asso- 
ciates and I took it over for buried sutures in the neck and have found it 
extremely satisfactory. The chief point in its favor is that experimental work 
has shown that its use is singularly free from irritating reaction in the tissues. 
When the sutures are superficial they may be felt under the skin and occasionally 
will be annoying and have to be removed, but if deep enough they cause no irri- 
tation whatever. We have been using them long enough to be well satisfied. 
On the other hand, I do not wish to lay any great stress on that point. Doubtless 
other materials are just as good, but we have used steel wire enough to feel that 
we want to continue with it. One point is that it is considerably stronger than 
silver. There are several different strengths, but in the size we use it almost 
never breaks. 

I wish to congratulate Dr. Shambaugh on the excellent result in the patient 
whom those present saw this evening. I think the voice will still improve. My 
associates and I have found that the improvement continues for a number of 
years. I think that it is unwise to force the patients. The voice should be culti- 
vated in quiet places and not forced in noisy ones. I think that this patient will 
get greater improvement, although the voice may be higher pitched than normal 
because of the shortness of the cords. The larynx is symmetric, with no granu- 
lomatous approximation, and I think that the voice will improve. One patient 
that we have, six or seven years after laryngofissure, asserts that every six 
months she can make a comparison with her friends and be assured that she 
is not wrong in her own conviction that her voice carries further and is still 
improving. 

Dr. Wachowski’s remarks do not call for a comment from me, as I am not 
familiar with the matters concerned. In regard to Dr. Bernheimer’s point, which 
is important, my associates and I do not give the patient the choice. I said that 
in cases in which laryngofissure is not suitable for one reason or another we 
take the patient into consideration and go over the problem with him and his 
family but not in cases in which motility is impaired. I do not say that the con- 
ditions for which operation is not done are necessarily good ones for irradiation. 
However, if laryngectomy is not done, some treatment must be given. I have not 
the figures at hand as to what percentage were anaplastic. I know that it is a 
great minority. 
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Surgery of the Nose and Sinuses. By Harry Neivert, M.D. First Chapter 
of Volume VIII of Nelson Loose-Leaf Surgery. Pp. 236, with 205 illustrations. 
New York: Thomas Nelson & Sons, 1939. 

This chapter is a small volume in itself and is designed as the first chapter of 
a new section (volume S) of the well known and deservedly popular Nelson Loose- 
Leaf Surgery series. The complete volume 8, shortly to be issued, will be entitled 
“Surgery of the Nose and Throat,” with the remaining portion contributed by 
Dr. John D. Kernan, who is the author of the preface to the current chapter. 
Revision pages for the various volumes are issued to subscribers every six months, 
thus keeping the reader up to date in future developments of the subject. 

The chapter entitled “Surgery of the Nose and Sinuses” is well done and the 
subject as thoroughly covered as it can be in the number of pages employed. 
Necessarily, extended discussions are eliminated, and the descriptions are brief, 
concise and well illustrated, as the 205 plates will attest. Anatomy, physiology 
and pathology are well covered, in sufficient detail to satisfy the average reader, 
and the authors cited are authoritative in their respective fields and subjects. 
Indeed, the author has quoted extensively from the writings of such well known 
teachers as Sluder, Skillern, Eggston, Jarvis, Coates, Faulkner, Metzenbaum, 
Samuel Cohen and Schaeffer. 

Many illustrations have been borrowed from the works of these men, but they 
are carefully chosen and have definite application to the subject — none are super- 
fluous. In addition, more than half of the cuts are original, especially those per- 
taining to the author’s own particular methods and modifications of surgical 
procedures. 

In his foreword, Dr. Kernan calls attention to the newer conceptions of the 
physiology of the nose and thb newer philosophy deduced therefrom, namely, more 
conservative treatment and surgical intervention when possible and consequently 
less destruction of nasal function and therefore better general bodily health. He 
says, “In these articles dealing with the surgical procedures, medical conditions 
will be taken up only as their consideration is necessary to draw the line at which 
medical treatment should end and surgical therapy be adopted. The surgical pro- 
cedures advocated, moreover, will, so far as possible, be those which preserve 
structure and restore function.” This extract gives the key to the whole work. 
Etiology, symptomatology, diagnosis and treatment (other than surgical) are 
briefly summarized in order to leave more space for consideration of the surgical 
treatment, which is the purpose of the volume. 

The author has arranged his material in good sequence for easj r reference. 
The style is clear and the typography excellent. The book is readable, with added 
interest from personal observations and reminiscences but with a very minimum 
of case reports. The bibliography contains 81 references. The resident in oto- 
laryngology and the graduate student will welcome the addition of this book to 
their libraries and will make frequent use of it. The younger rhinologist will 
find it a safe guide and a useful ready reference for the anatomy ahd pathology 
that he may be for getting, and every rhinologist, irrespective of age, will enjoy 
and profit by its perusal. 

Treatment by Diet. By Clifford J. Barborka, M.D., D.Sc., F.A.C.P., Associate 
in Medicine, Northwestern University Medical School, Chicago; Formerly 
Consulting Physician, The Mayo Clinic. Fourth edition, revised. Price, §5. 
Pp. 691, illustrated. Philadelphia, London, Montreal : J. B. Lippincott Com- 
pany, 1939. 

This textbook, now in its fourth edition, brings down to date the many advances 
in the field of nutrition during the past two years. Some chapters had to be 
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completely rewritten; others, changed to conform to the newer concepts of the 
relation of diet to the diseased conditions under consideration. 

The author has aimed to present a book that would crystallize the essentials 
of dietotherapy in order to enable the busy practitioner to use such practical 
methods as might, in given cases, aid him in his therapy. He has well succeeded 
in his purpose. 

The book consists of 691 pages, is attractively bound and contains much 
information. The literary style and plan of the author will interest any reader 
because of the simplicity and thoroughness with which the subject matter is dealt 
with and discussed. 

The material is divided into five parts. Part 1 deals with “Diet in Health” 
and covers the important points of adequate protein, mineral, acid-forming and 
base-forming foods, with a thorough consideration of the vitamin, water and 
energy requirements of man and similar data. It concludes with a discussion of 
the essential requirements of all diets and substitutions. Part 2 takes up the 
application of dietetic therapy, including the qualitative and quantitative factors 
and the method of calculating and applying them. Part 3 discusses “Diet in 
Disease” with practical methods for dietetic treatment of many diseased states. 
Part 4 concerns the routine hospital diets and special methods of feeding, including 
tube feeding and gastrojejunal feeding. Part 5 is the appendix and contains many 
useful charts of weights, average composition of food and many other valuable 
points. The bibliography is extensive and indicates to what great pains the 
author has gone in order to present a well balanced text. The index is complete. 

Nutritional therapy is receiving greater recognition by otolaryngologists the 
world over, especially for certain types of sinal infection, preoperative and post- 
operative states and laryngeal and esophageal obstructions. 

The fine presentation of the subject by the author of this book should prove 
helpful in many instances and merits more careful examination and reflection by 
otolarjmgologists. It is recommended to them and to bronchoesophagologists, as 
well as to those taking residencies in the fields in question. 

The Surgery of Injury and Plastic Repair. By Samuel Fomon, Ph.D., M.D., 

formerly Major, Medical Corps, United States Army. Price, $15. Pp. 1,400, 

with 2,000 illustrations grouped in 925 figures. Baltimore : Williams & 

Wilkins Company, 1939. 

There has been a need for an up-to-date comprehensive textbook on the various 
surgical procedures available for handling injuries, malformations and new growths 
of the head and neck and their plastic repair. Such a book is of particular 
interest to the general practitioner, who sees the patients first and whose skill 
and care can do so much to prevent subsequent functional disability and deformity. 
The general surgeon, the otolaryngologist, the surgical ophthalmologist and the 
oral surgeon will find chapter after chapter of -valuable specialized information 
on regions of the head and neck which is intelligently and lucidly written, satis- 
factorily illustrated and remarkable . in its grasp of the complete literature per- 
taining to the development of the operative procedures for handling specific 
problems. 

The book is divided into two main parts : The first part is devoted to the 
general principles of standard procedures and the newer concepts of transplanta- 
tion of tissue, wounds, burns, shock, fluid, salt and acid-base balance, choice of 
anesthesia, the preoperative and the postoperative care of the patient. Totalino- 
518 pages, this portion consists of nine chapters, each of which contains numerous 
line drawings in black and white and in color and is complete, with an extensive 
bibliography. 

The second part considers specific problems and their surgical management 
in the various parts of the head and neck. The regions have been grouped* under 
fourteen chapter headings, including the cranium, the nose, the eyelid the auricle 
the maxillofacial region, the lip, the cleft lip and cleft palate, the mandible the 
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salivary glands, surgical disorders of the skin, and casts and prostheses. The 
anatomy and physiologic functions are discussed. Operations are described in 
step by step detail when necessary and are often accompanied by similar step 
by step illustrations. This section contains 891 pages, including a good index. 
To otorhinolaryngologists the section devoted to the nose is of particular interest. 
It is 200 pages long and is noteworthy for its scope, clarity of presentation and 
excellence in illustration. 

Diseases of the Ear, Nose and Throat. By Francis L. Lederer, M.D., 
F.A.C.S., Professor and Head of the Department of Laryngology, Rhinology 
and Otology, University of Illinois College of Medicine, Chicago; Chief of 
the Otolaryngological Service, Research and Educational Hospital. Second 
edition, revised. Price, $10. Pp. 840, with 765 halftone and line engravings 
on 463 figures and 16 full page color plates. Philadelphia : F. A. Davis 
Company, 1939. 

A second edition of the textbook by Dr. Lederer and his associates is just off 
the press. .Its appearance, slightly less than a year since the first publication, 
proves the popularity of the first edition. 

The work retains the general arrangement of the first edition : the division of 
the subject matter into five sections ; the fine presentation of the material in a 
style that makes for easy reading; the treatment of details of anatomy, pathology, 
differential diagnosis, prognosis and treatment with such literary effectiveness as 
to compress an enormous amount of material into 840 pages; the arrangement of 
the page in two columns, and the diagrams, sketches, schemata, histologic studies 
and photomicrographs. 

Some of the sections were corrected, and various changes were made in the 
chapters on anatomy in order to present certain features more clearly. Improve- 
ment was made in the illustrative material. 

Here and there some changes were made according to suggestions from the 
author’s associates. 

The book is recommended for medical students, general practitioners, graduate 
students in otolaryngology, those taking residencies and otolaryngologists. 

Dr. Lederer and his associates are to be congratulated on the production of a 
most attractive and useful book. 


News and Comment 


AMERICAN BOARD OF OTOLARYNGOLOGY 
EXAMINATION 

The American Board of Otolaryngology will hold an examination at the 
Manhattan Eye, Ear and Throat Hospital, New York, June 3, 4 and 5, 1940. 



Directory of Otolaryngologic Societies * 


FOREIGN 

Collegium Oto-Rhino-Laryngologicum Amiciti/e Sacrum 
President: Dr. Louis Ledoux, Brussels, Belgium. 

Secretary: Prof. Dr. C. E. Benjamins, Verlengde Heereweg 143, Groningen, 
Netherlands. 

Hungarian Otolaryngological Society 

President: Dr. V. Zimanyi, Zarda-u. 48, Budapest II. 

Secretary: Dr. G. Kelemen, Realtanoda-u., Budapest IV. 

Sociedad Rioplatense de Oto-Rhino-Laringologia (Argentine Section) 

President: Dr. Raul Becco, B. Mitre 1690, Buenos Aires. 

Secretary: Dr. Juan Manuel Tato, Santa Fe 1171, Buenos Aires. 

Societe Franqaise d’Oto-Rhino-Laryngologie 
Secretary: Dr. Henri Flurin, 19 Avenue Mac-Mahon, Paris, 17 e . 

NATIONAL 

American Medical Association, Scientific Assembly, Section on 
Laryngology, Otology and Rhinology 

Chairman: Dr. A. W. Proetz, 3720 Washington Blvd., St. Louis. 

Secretary: Dr. Leroy A. Schall, 270 Commonwealth Ave., Boston. 

Place: New York. Time: June 10-14, 1940. 

American Academy of Ophthalmology and Otolaryngology 

President: Dr. Frank Brawley, 30 N. Michigan Ave., Chicago. 

Executive Secretary: Dr. William P. Wherry, 1500 Medical Arts Bldg., Omaha. 
Place: Cleveland. Time: Oct. 6-11, 1940. 

American Bronchoscopic Society 
President: Dr. John D. Kernan, 103 E. 78th St., New York. 

Secretary: Dr. Lyman Richards, 319 Longwood Ave., Boston. 

Place: New York. Time: June 5, 1940. 

American Laryngological Association 
President: Dr. James A. Babbitt, 1912 Spruce St., Philadelphia. 

Secretary: Dr. Charles J. Imperatori, 108 E. 38th St., New York. 

Place: Westchester Country Club, Rye, N. Y. Time: May 27-29, 1940. 

* Secretaries of societies are requested to furnish the information necessary 
to keep this list up to date. 
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American Laryngological, Rhinological and Otological Society, Inc. 
President : Dr. Lee M. Hurd, 39 E. 50th St., New York. 

Secretary: Dr. C. Stewart Nash, 70S Medical Arts Bldg., Rochester, N. Y. 
Place: Waldorf-Astoria Hotel, New York. Time: June 6-8, 1940. 

SECTIONS: 

Eastern. — Chairman : Dr. John R. Simpson, Medical Arts Bldg., Pittsburgh. 
Southern. — Chairman : Dr. Walter J. Bristow, Doctors Bldg., Columbia, S. C. 
Middle. — Chairman: Dr. Sam E. Roberts, Professional Bldg., Kansas City, Mo. 
Western. — Chairman: Dr. Pierre Viole, 1930 Wilshire Blvd., Los Angeles. 

American Otological Society 

President: Dr. Horace Newhart, 527 Medical Arts Bldg., Minneapolis. 
Secretary: Dr. Thomas J. Harris, 104 E. 40th St., New York. 

Place: Westchester Country Club, Rye, N. Y. Time: May 30-31, 1940. 
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CHANGES IN THE INTERNAL EAR DUE TO 
INCREASED ENDOCRANIAL PRESSURE 

THE HISTOLOGIC BASIS OF CONGESTIVE INNER EAR 


JOSEPH FISCHER, M.D. 

BOSTON 


The question whether changes in the inner ear similar to choked 
disk in the eye occur as a result of increased endocranial pressure has 
not yet been definitely answered. This is shown by the confusion in 
nomenclature seen in such terms as choked labyrinth, neuritis of the 
eighth nerve, stagnation dropsy, neuritis labyrinthica and congestive 
inner ear. 1 Furthermore, many otologists deny absolutely that such 
changes take place. 

Likewise the question of endocranial pressure itself is still in dispute. 
It is known to arise as a result of the disproportion between the size 
of the cranial cavity and its contents. A differentiation is made accord- 
ing to whether the pressure increases rapidly, as in acute processes, or 
gradually, as in chronic conditions. In this paper I shall deal only with 
chronic brain pressure. If one studies the enormous literature covering 
endocranial pressure, one finds that one can classify the various theories, 
according to the three main substances in the area, cerebrospinal fluid, 
blood and brain tissue, into three groups. One group explains the changes 
in pressure as caused by the cerebrospinal fluid ; another attributes them 
to circulatory disturbances, while the third believes that direct com- 
pression of the brain substance is the cause. 

How does chronic endocranial pressure affect the ear? Let me 
differentiate between the clinical symptomatology and the pathologic 
anatomy. 

The earlier literature deals largely with the clinical side. Thus, for 
example, 1 2 myself twenty years ago wrote an article entitled “Tumor 


1. Moos, S.: Arch. f. Augen- u. Ohrenh. 4:179, 1874. Panse, R. : Arch. f. 
Ohrenh. 70:15, 1906. Cushing, H. W. : Tumors of the Nervus Acusticus and the 
Syndrome of the Cerebellopontile Angle, Philadelphia, W. B. Saunders Company, 
1917. Beck, J., cited by Brunner, H. : Otologische Diagnostik der Hirntumoren, 
Berlin, Urban & Schwarzenberg, 1936, p. 3. Habermann, J.: Ztschr. f. Ohrenh! 
75:19, 1917. Wittmaaclr, K.: Arch. f. Ohren-, Nasen- u. ICehlkopfh. 99:71, 


2. Fischer, J.: Verhandl. d. Gesellsch. deutsch. Hals-, 
1:297, 1920; Monatschr. f. Ohrenh. 55:371 and 531, 1921. 


Nasen- u. Ohrenarzte 
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of the Brain and the Ear,” in which I reported a study of 130 cases of 
neoplasm of the brain observed in the surgical clinic of the University 
of Vienna. The clinical symptoms of congestive inner ear were 
described in that paper as follows: subjective noises in the head, 
tinnitus, diminished hearing, shortened bone conduction, lowered upper 
tone limit, dizziness, spontaneous nystagmus, abnormal irritability of the 
labyrinths, disproportion between objective labyrinthine reaction and 
subjective sensation of dizziness and, finally, marked changes in symp- 
toms on repeated examinations. These symptoms of congestive inner 
ear were described as occurring in 77 per cent of cases of tumors of 
the brain in the anterior and the middle fossa, in comparison with choked 
disk in the eye, found in 90 per cent of the same cases. 

Of much greater significance is the work dealing with the anatomic 
changes in the inner ear due to chronic brain pressure. A study of the 
literature, however, revealed the astounding fact, that, despite the 
importance of this subject, only a few positive findings are available. 
The reason for this is that the examinations were made on unsuitable 
material. Almost all the investigators described cases of tumor of the 
acoustic nerve or some other neoplasm of the posterior fossa; it was, 
therefore, impossible to decide whether the changes described in the 
inner ear were due to the chronic brain pressure (congestive inner ear) 
or the result of local damage. 

In 1925 I 3 directed attention to this point, when I began the study of 
the histologic basis of congestive inner ear, on extensive autopsy 
material. In order to rule out local damage, I suggested strict require- 
ments as follows: All cases of tumor of the acoustic nerve, cerebellar 
tumor or tumor of the pontile angle, in which the growth has encroached 
on the internal meatus so that it damaged the cochlear nerve directly 
were to be excluded. In the same manner must be excluded all cases 
of tumor of the posterior fossa in the vicinity of the petrous bone and 
all cases in which only the diseased petrous bone was microscopically 
examined. Naturally operative procedures, such as extirpation and 
decompression, may influence the histologic structure, because of hemor- 
rhages and damage to the brain tissue. 

Examining the literature with this point in view, I found only 1 
case which fulfilled all the requirements. This was a case reported by 
Steinbriigge 4 in 1891. He investigated a tumor of the corpora quadri- 
gemina with accompanying hydrocephalus, with which he found a 
depression of Reissner’s membrane and bulging of the secondary tym- 
panic membrane. 

3. Fischer, J. : Allgemeinerscheinungen im Bereiche des Cochlearapparatus, 
in Alexander, G., and Marburg, O. : Handbuch der Neurologie des Ohres, Berlin, 
Urban & Schwarzenberg, 1925, vol. 2, p. 1521. 

4. Steinbrugge, H. : Pathologische Anatomie des Gehororganes, in Orth, J. : 
Lehrbuch der speciellen pathologischen Anatomie, Berlin, A. Hirschwald, 1891, 
p. 119. 
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My material in 1925 was obtained at autopsy from 5 patients who 
had died of neoplasms of the brain in either the anterior or the middle 
fossa and who had had no surgical intervention. Complete bilateral 
serial sections (vertical to the petrous bone) were made. 

Studies on these sections of the 10 petrous bones revealed numerous 
changes which were briefly summarized as follows : 

1. Transudations and exudations (in the scala tympani and scala 
vestibuli, in the ductus cochlearis, in the aqueducts and also perineurally) . 

2. Hyperemia (especially venous, in the soft parts of the inner ear 
and of the petrous bone). 

3. Hemorrhage (recent and old, in the membranous inner ear and 
in the labyrinthine capsule). 

4. Changes in the walls of the blood vessels. 

5. Local congestions (as in the nerve, the spiral ligament or the 
modiolus). 

6. Cellular infiltrations. 

7. Pigmentations. 

8. Adhesions (in the membranous inner ear). 

9. Formative changes of the membranous inner ear (ectasia, stenosis 
and collapse). 

10. Atrophic and degenerative changes (in the sense organ and in 
the nerve ganglion apparatus). 

11. Osseous changes (pressure atrophy). 

For details and photomicrographs of the histologic changes the 
reader is referred to the original article. 3 The findings were confirmed 
by some but opposed by others. 

G. Alexander, 5 in his address before the American College of Sur- 
geons at Detroit in 1927, reviewed the findings and confirmed them, 
using the original photomicrographs. 

S. J. Crowe 6 reported in 1929 on 2 neoplasms of the brain with 
changes in the inner ear. Although the histologic slides demonstrated 
the pathologic changes excellently, 1 patient had had chronic otitis 
media since childhood and did not have choked disks, and the other 
patient had a cerebellar tumor. Thus, local changes could not be 
excluded. 

After that, attempts were made to solve the question of congestive 
inner ear experimentally. The first investigator (Marx 7 ) found no 

5. Alexander, G. : Surg., Gynec. & Obst. 46:361, 1928. 

6. Crowe, S. J.: Anatomic Changes in the Labyrinth Secondary to Cerebel- 
lopontile and Brain Stem Tumors, Arch. Surg. 18:982 (April) 1929. 

7. Marx, H.: Ztschr. f. Hals-, Nasen- u. Ohrenh. 9:135, 1924. 
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changes in the inner ear, but later experiments (Dunkel, 8 Tobeck !l ) were 
successful. 

Dunkel s produced increased intracranial pressure in animals by the 
following procedures : 

1. Forcible injections of Ringer’s and Locke’s solutions in the sub- 
dural spaces repeated over a long period. 

2. Endocranial injections of paraffin. 

3. Injections of paraffin into the aquaeductus Sylvii. 

4. Injections of emulsion of lamp black into the subarachnoid spaces. 

These experiments produced the same histopathologic changes of the 

inner ear as I found in man. 

Tobeck 9 injected a large amount of paraffin and normacol 9n in the 
regions of the internal auditory meatus. The animals given the injec- 
tions lived from two days to twenty-one weeks. His findings were as 
follows : The changes in the inner ear were marked with acute endo- 
cranial pressure, but not so marked or absent with chronic pressure, 
the increased endocranial pressure being transmitted through the blood 
circulation. He denied any analogy between choked disk and congestive 
inner ear because of anatomic differences and because of the transmission 
of the pressure by means of the circulating system. 

I find myself unable to agree with the conclusions drawn by Tobeck, 
for the following reasons : 

(a) With sudden injections of such a large amount of paraffin local 
damage cannot be excluded. 

(b) With injections in the region of the internal acoustic meatus 
local injuries may occur. 

(c) The length of time that most of the animals lived after the 
injections was too short to establish chronic brain pressure. 

In an article 10 written by me in 1935, entitled “Meningioma of the 
Posterior Fossa,” the statement was made that the changes in the inner 
ear are due to local brain pressure accompanying such conditions as 
multiple hernias of the brain and vaginal dropsy of the ninth nerve (as 
described by Brunner 11 affecting the eighth nerve in a case of tumor 
of that nerve). The present study shows the same findings with neo- 
plasms of the anterior and the middle fossa, so that the conclusion now 
drawn is that chronic brain pressure played a role in their production 
also. 

8. Dunkel, G. : Folia neuropath, eston. 8:1, 1928. 

9. Tobeck: Beitr. z. Anat., Physiol., Path. u. Therap. d. Ohres 30 :341, 1933. 

9a. Normacol is a proprietary preparation usually employed as a laxative. It 

is a plant mucus of the bassorin series, with the addition of Rhamnus frangula. 

10. Fischer, J.: Monatschr. f. Ohrenh. 69:40, 1935. 

11. Brunner, H. : (a) Ztschr. f. d. ges. Neurol, u. Psychiat. 132 : 57 , 1933 : 

( b ) Ztschr. f. Hals-, Nasen- u. Ohrenh. 30:443, 1932. 
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In 1936 H. Brunner, 12 of Vienna, in his excellent book stated that 
the question of the congestive inner ear has not been as yet definitely 
decided and that further work is necessary to clear up the point. He 
also made histopathologic examinations. His conclusion was that only 
with acute changes of the brain pressure are there marked changes in 
the inner ear but that with chronic generalized brain pressure such 
changes are lacking. He refused to accept the analogy between choked 
disk and congestive inner ear, also because of anatomic considerations. 

If one is not content with Brunner’s conclusions and refers back to 
the histopathologic pictures described, one will see that many changes 
in the inner ear are present. Brunner merely differs in interpretation. 
The changes seen are explained by him as due to various causes, such 
as postmortem alterations, artefects, inflammations, congenital hypo- 
plasia, physiologic variations and senility. He attributed only two 
changes (hernia of the brain and edema of the ductus endolymphaticus) 
to generalized brain pressure. The justification of the analogy between 
choked disk and congestive inner ear will be discussed later in this paper. 

In the most recent article on this subject, B. Hansson and C. O. 
Nylen 13 described 6 cases of tumor of the brain. They stated that 
only postmortem and no pathologic changes were observed in the inner 
ear. But in reviewing the description of their material one finds that 
they admit that most of the cochlea dropped out of the preparation, 
was destroyed by postmortem changes or suffered, in any case, because 
of unsatisfactory fixation, so that it is not clear how the authors could 
conclude, that no pathologic changes were present. 

Regarding the study of the membranous inner ear in general, this 
is a good opportunity to stress the need for ideal fixation of the petrous 
bone, if the histopathologic picture of the fine structure of the sense 
organ and the nerve ganglion apparatus is to be investigated. With 
such technic the literature would less often reveal reports stating that 
only postmortem and no pathologic changes are present. In any case, 
it is clear that the changes observed can be normal, postmortem or 
pathologic and that postmortem changes often destroy evidence of 
pathologic changes. 

From the preceding references, it is clear that there has not as yet 
been a universal acceptance of the anatomic basis for congestive inner 
ear. Therefore, I felt that more microscopic study of clinical material 
was necessary. Accordingly I examined within the ' last few years 
specimens from hundreds of cases of neoplasms of the brain. From 
these I was able to select a new group of 5 in which the patient had 
died of tumor of the anterior and the middle fossa and had not had 

12. Brunner, H.: Otologische Diagnostik der Hirntumoren, Berlin Urban & 
Schwarzenberg, 1936. 

13. Hansson, B., and Nylen, C. O. : Acta oto-laryng. 23:370, 1936 
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any surgical intervention. Thus serial sections of 10 petrous bones were 
obtained, which were stained and sectioned with the same technic as that 
used in the earlier series of 10 discussed in my 1925 article. 

For clarity of presentation, excerpts of the hospital records will be 
given first, then the clinical otologic findings, the histologic description 
of the petrous bones and finally brief comment on each case. The cases 
are arranged according to the degree of change found, the specimens 
from the first case showing the early stage of congestive inner ear and 
those from each succeeding one showing more advanced changes than 
those from the preceding. 



Fig. 1. — Photomicrograph from a case of frontal tumor; vertical section 
through the cochlea, showing the scala vestibuh (Sc.v.) and the ductus cochlearis 
filled with transudate (f.). Reissner’s membrane (f?.) is bulged outward. There are 
engorged vessels (v.) in the stria vasculans and in the ligamentum spirale, which 
is also edematously infiltrated. Although embedded in transudate the organ of 
Corti is intact. 

REPORT OF CASES 

Case 1. — A 32 year old white man was admitted to the hospital with headache, 
weakness, anorexia, tinnitus (chirping and twittering), a sensation of fulness and 
seizures of jacksonian epilepsy. On examination the following signs were found: 
pain on percussion over the anterior part of right side of the cranium, left 
hemiplegia, paralysis of the left facial nerve, deviation of tongue to the left, 
a positive Babinski sign and choked disks. 

Roentgen examination revealed deep impressiones digitatae in the frontal and 
parietal regions. 


FISCHER— INTERNAL EAR CHANGES 


397 


Otologic Findings . — Both drum membranes appeared normal. Perception of the 
accentuated whispered voice was 20/20 in each ear and that of the tuning forks 
C and c-4 normal, but the bone conduction was slightly shortened (ten seconds 
less than normal). Nystagmus was seen only in the end position. While the 
reaction to bilateral calorization was negative, that to unilateral calorization showed 
hyperirritability of each labyrinth. The falling and past pointing reactions were 
typically normal. 

Autopsy.— The patient died six weeks after admission. 

The autopsy was reported as revealing endothelioma of the right motor region. 

Histologic Observations on the Right Petrous Bone: The labyrinthine capsule 
was markedly congested; the internal meatus was not enlarged. The cerebral 
ostium of the aquaeductus cochleae also showed signs of congestion in the form of 



Fig. 2. — Photomicrograph from a case of frontal tumor; vertical section 
through the cochlea revealing the scala vestibuli ( Sc.v .) filled with transudate 
(t.) and recent extensive hemorrhage (h.) in the scala tympani ( Sc.t .). The 
marked bulging of Reissner’s membrane (-R.) has resulted in ectasia of the 
ductus cochlearis. Transudate (t.) surrounds the organ of Corti. Engorged 
vessels ( v .) are seen in the stria vascularis and the spiral ligament. 

subepithelial edema of the wall and transudation and recent hemorrhages in the 
lumen. The saccus endolymphaticus was occluded by subepithelial edema with 
resultant bulging of the endolymphatic duct above the occlusion, which was filled 
with homogeneous pinkish fluid. 

Membranous Inner Ear and Nerve Ganglion Apparatus: A transudate was 
found in the scala of the cochlea and a slight amount in the ductus cochlearis of the 
basal turn. There was ectasia of Reissner’s membrane and transudate in the tunnel 
space. The papilla basilaris, although embedded in the transudate, showed no 
changes. (The hair cells and supporting cells were intact [fig. 1])'. The stria 
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vascularis contained engorged vessels; the vas spirale was prominent; the spiral 
ligament was edematous, and it also contained markedly engorged blood vessels. 
The spiral ganglion and the spiral nerve were normal. In the stem of the cochlear 
nerve was perineural and perivascular transudation, which extended into the 
internal meatus to the lamina cribrosa and partly into the tractus spiralis as far 
as the spiral ganglion. Recent hemorrhages were seen in the internal meatus. 
Transudate was present in the perilymphatic cistern of the vestibule and on the floor 
of the sacculus. There was ectasia of the ductus reuniens, with some transudate 
in its lumen. The other parts of the petrous bone were normal. 

Histologic Observations on the Left Petrous Bone: The same changes were 
observed as in the right, only that the hemorrhages, especially in the scala tympani 
of the vestibular and the basal turn, were more extensive. Also, there was more 
marked bulging of Reissner’s membrane, with ectasia of the ductus cochlearis and 
the ductus reuniens (fig. 2). The papilla basilaris was likewise intact, although 
embedded in the transudate. 

Comment . — In this case the early stages of congestive inner ear 
were presented. The clinical symptoms, tinnitus, sensation of fulness 
and shortened bone conduction, with no changes in acuity of hearing, 
can all be explained by the histologic observations of perineural and peri- 
vascular transudation and the dropsy in the scalae. The organ of 
Corti, although embedded in homogeneous fluid, remained intact. 
It seems reasonable that if the patient had lived longer the increased 
endocranial pressure would have acted on and damaged the delicate cells 
of the organ of Corti and a more marked clinical picture would have 
resulted. 

Case 2. — A 41 year old white man entered the hospital with the following 
symptoms and signs: headache, nausea, vomiting, paresthesia, jacksonian epilepsy, 
episodes of sensorial aura, right hemiparesis and choked disks. 

The roentgen examination showed deep impressiones digitatae suggestive of 
endocranial pressure. 

Otologic Findings . — The otoscopic examination gave essentially normal results. 
The distance at which the accentuated whispered voice could be heard appeared 
somewhat diminished on both sides. Bone conduction was slightly shortened, the C 
fork being well heard, while perception of the c-4 fork was shortened, on the right 
ten seconds and on the left twelve seconds less than normal. There was spontaneous 
nystagmus of the first degree to both sides. The Romberg test gave negative 
results. The response to bilateral calorization was negative, while the unilateral 
test showed increased irritability of both labyrinths. Falling and pointing reactions 
were typically normal. 

Autopsy. — The patient died two months after admission. 

The autopsy was reported as revealing glioma of left parietal lobe, extending 
anteriorly into the gyrus centralis anterior. 

Histologic Observations on the Right Petrous Bone: Pinkish homogeneous 
fluid was noted in most of the lymph spaces of the labyrinthine capsule. Close to 
the inferior surface of the pyramid was a large bone cell filled with transudate. On 
the posterior surface of the pyramid, beneath the internal meatus, the blood vessels 
were engorged. Congestion was marked within the modiolus and the septum 




Fig. 3. — A , photomicrograph from a case of parietal tumor; hernia of the 
brain (h.b.) entering the dura of the middle fossa in the region of the tegmen 
tympani. The split dura, of which the outer layer ( d.cx .) serves as periost and 
the inner layer ( d.in .) shows a defect for the neck of the hernia ( n.h .). 
B, photomicrograph from a case of parietal tumor; vertical section through the 
middle turn of the cochlea, showing moderate exudate ( E ) in the ductus cochlearis 
( d.c .), particularly on the stria vascularis and in the tunnel space. Beginning 
adhesions are seen between the inferior surface of Cord’s membrane ( c.m .) 
and the inner pillar of the papilla basilaris (p.i.). 
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scalarum. Most of the blood vessels revealed hyaline thrombosis and changes of 
their walls. On the anterior surface of the pyramid were multiple hernias of the 
brain. Above the tegmen tympani the dura was split into two layers: The outer, 
or inferior, layer was the periostium covering the bone of the middle fossa; the 
inner, or superior, layer covered the brain and revealed an opening for the entrance 
of a hernia of the brain (neck of the hernia [fig. 3 A]). Under high power 
magnification distinctly pyramidal cells within the herniation could be seen. Between 
the meshy arachnoidea and the layers of the dura was a fissure-shaped space. 
Another hernia of the brain appeared, lateral to this herniation but much smaller 
and containing hemorrhages. This one was connected with two epithelial strands 
of cells. A third large hernia lay above the external meatus in the middle fossa. 

Membraneous Inner Ear and Nerve Ganglion Apparatus : In the vestibular turn 
of the cochlea was seen an exudate poor in cells, which lay on the outer surface of 
Reissner’s membrane (perilymphatic). Reissner’s membrane was bulged out. On 
the papilla basilaris were noted changes of the hair cells, but the supporting cells 
were intact. The stria vascularis was rich in blood vessels and covered by a layer 
of exudate. The spiral ganglion contained engorged blood vessels; the interstitial 
tissue was edematous, but the ganglion cells were, for the greater part, intact. In 
the second turn of the cochlea was seen a small amount of exudate in the sulcus 
spiralis internus, in the angle of insertion of Reissner’s membrane in the tunnel 
space and between Corti’s membrane and the papilla basilaris. In the latter 
was a beginning adhesion (fig. ZB). The ciliated cells were denuded but well 
seen ; the supporting cells were normal ; the spiral ganglion was intact. In the top 
turn of the cochlea the ciliated cells and the supporting cells were normal ; the stria 
vascularis showed engorged blood vessels, and the vas spirale appeared prominent. 
In the perilymphatic duct, close to its tympanic ostium, exudation was found. The 
veins of the aquaeductus cochleae were congested. There was an accumulation of 
fluid and congestion of the vessels in the ductus reuniens and the sacculus. Exudate 
with few cells was noted in the utriculus, close to the beginning of the ductus 
endolymphaticus, as well as transudate in the saccus endolymphaticus. 

Histologic Observations on the Left Petrous Bone : The same observations as in 
the right were noted, but the congestion was much more marked in the blood 
vessels of the modiolus, of the septum scalarum and of the labyrinthine capsule. 
In the lymph spaces of the cochlear capsule was an accumulation of pinkish 
homogeneous fluid. In the endolymphatic duct subepithelial edema could be seen. 
Within the tissue of the hernias of the brain marked hemorrhages appeared. 

Comment . — In this case the clinical symptoms of congestive inner 
ear were more marked than in the previous case. Besides shortened 
bone conduction, diminution of the hearing for the upper tone limit 
and slight diminution for the accentuated whispered voice occurred. 

The histologic basis for these clinical symptoms can be seen in the 
following observations : 

First, in the vestibular and the basal turn of the cochlea were exuda- 
tion with degeneration of sensory cells and edema of the interstitial 
tissue of the spiral ganglion. 

Secondly, in the second turn of the cochlea, although only a small 
amount of exudate was seen, were beginning organization processes 
causing adhesions between Corti’s membrane and the inner pillar of 
the organ of Corti with loss of cilia. 
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Thirdly, there were marked congestion of blood and lymph vessels 
and multiple hernias of the brain on both sides, due to the increased 
generalized brain pressure. 

Case 3. — A 35 year old white woman was admitted to the hospital presenting 
headache, nausea, vomiting, dizziness, disturbances of equilibrium, ataxic gait, 
paralysis of the left facial nerve, diminished corneal reflexes, weakened hand grasps 
and choked disks. 

The roentgen findings revealed increased endocranial pressure. 

Otologic Findings . — First Examination : Both drum membranes appeared 
normal. Perception of the accentuated whispered voice was 14/20 on the right side 
and 12/20 on the left. Bone conduction and perception of the c-4 fork were 
shortened on both sides. Spontaneous nystagmus appeared in the first degree to 
both sides. The reaction to perception of the bilateral calorization was negative, 
while the unilateral revealed hyperirritability of both labyrinths. There was no 
spontaneous past pointing, and the falling and pointing reactions were typically 
normal. Diadolcokinesis was present, but there were no other disturbances of 
coordination. The otologic findings were overwhelmingly against tumor in the 
posterior fossa. 

Examination Three Weeks Later: No changes in hearing appeared. Spon- 
taneous nystagmus, horizontal with a slight rotary component, of the first degree 
to both sides was present. The reaction to bilateral calorization was negative. 
Falling and pointing reactions were typically normal. 

Autopsy . — The patient died five weeks after admission. 

Autopsy was reported as revealing glioma of the anterior part of the left 
cerebral hemisphere. 

Histologic Observations on the Right Petrous Bone: The blood vessels over 
the posterior surface of the pyramid and in the petrosal angle were markedly 
congested. Similar congestion, with hyaline thrombosis of the vessels, was noted 
in the lymph spaces of the cochlear capsule. Circumscribed enlargement of the 
internal auditory meatus was due to erosion of the bony wall caused by the ingrowth 
of pacchionian granulations. Figure 4 A shows distinctly the arachnoid sheath 
piercing the dura and eroding the bony wall in the form of pacchionian granulations. 
There is seen also, lying between the split dura mater, a large hernia of the brain, 
which is divided into four compartments by septums of connective tissue (fig. 4 B). 
Under higher power magnification brain tissue with pyramidal cells was recognized. 
Endothelial strands were found in the dura, which was devoid of blood vessels. 
There were subepithelial edema in the aquaeduclus cochleae and loose areolar 
tissue in the perilymphatic duct. The cerebral ostium of the aquaeductus cochleae 
was funnel shaped in its bony portion. While the dura covered the bony canal as 
periostium, the arachnoid, instead of coating the glossopharyngeal nerve as a thin 
layer, here formed meshes or loose convolutions within the lumen. These arachnoid 
convolutions were edematous and showed finger-like projections (two long and 
three short) into the dura, as pacchionian granulations. Where the larger granula- 
tions occurred, erosions of bone were seen, an observation substantiated by the 
presence of osteoclasts and Howship’s lacunas. Within one loop of the arachnoid 
convolutions were amyloid bodies. 

Membranous Inner Ear and Nerve Ganglion Apparatus: The slide revealed 
stenosis of the ductus cochlearis in the vestibular turn of the cochlea due to 
adhesions between Reissner’s membrane, Corti’s membrane and the stria vascularis 
restating from organized exudates (fig. 5x1). On the papilla basilaris the cilia 
were absent and the ciliated cells degenerated, but the supporting cells were intact 
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Fig. 4. — A, photomicrograph from a case of frontal tumor; section through the 
internal meatus, showing marked thickening of the dura (d.), which is pierced at 
(o) by the arachnoid sheath (a.) of the cochlear nerve ( VIII ). Pacchionian 
ranulations (p.) are seen invading the bony walls of the canal. B, photomicio- 
raph from a case of frontal tumor; hernia of the brain (under high power) 
above the anterior surface of the pyramid (ap.'). The dura is split into internal 
C dJn .) and external (d e.r.) layers, with septums of connective tissue (j.) separat- 
ing a hernia of the brain ( h.b .). Within the divisions pyramidal cells can be 
recognized Recent hemorrhages are seen at (/i). 
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Fig. 5. — A, photomicrograph from a case of frontal tumor; vertical section 
through the vestibular turn of the cochlea, showing complete adhesion between 
Reissner’s membrane ( R .) and the stria vascularis (s.), as well as Corti’s membrane 
( c.m .), with resulting stenosis of the ductus cochlearis. The sensory cells of 
the organ of Corti show degeneration. B, photomicrograph from a case of frontal 
tumor; vaginal dropsy of the cochlear nerve in the internal meatus. A large 
space filled with transudate (f.) lies between the epineurium ( e .) of the eighth 
nerve and the infiltrated and markedly lifted arachnoid sheath (a.). 
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There was edema of the interstitial tissue, and the spiral ganglion cells were some- 
what degenerated. The stria vascularis was adherent to Reissner's membrane from 
the upper angle of insertion to the vas prominens. Edema of the ligamentum 
spirale was present. The cochlear nerve within the internal meatus showed 
extensive vaginal drops}'. This is seen if one examines figure 5 B, in which one can 
easily note a large space between the markedly lifted arachnoid and the epineurial 
sheath of the cochlear nerve. This space was filled with a homogeneous pinkish 
fluid. The arachnoid itself showed edematous infiltration. Circumscribed transuda- 
tion in the perilymphatic spaces around the sacculus could be seen. 

Histologic Observations on the Left Petrous Bone: The same findings were 
noted as in the right, but in addition to vaginal dropsy of the cochlear nerve a 
similar condition (vaginal dropsy) of the facial nerve was seen (fig. 6). In 



Fig. 6. — Photomicrograph from a case of frontal tumor; section through the 
internal meatus with the crista horizontalis ( c.li .) separating the sheath of the 
cochlear nerve below from the facial nerve above. The arachnoid sheaths ( a.VII , 
a.VIII ) are infiltrated with transudate. Between the thickened dura (d.) and 
the lifted arachnoid of the cochlear nerve recent hemorrhages (/i.) are seen in 
the subdural space. 

the internal meatus recent hemorrhages were seen in the subdural space (between 
the lifted arachnoid and the thickened dura), and there was a pinkish transudate 
in the lymph spaces of the vestibule, as well as an edematous infiltration in the con- 
nective tissue of the subarcuate fossa. The saccus endolymphaticus was closed by 
a subepithelial edema, with an enlargement above the lumen (fig. 7). Disseminated 
hernias of the brain were noted along the middle fossa. 

Comment . — From a clinical point of view this case is interesting. 
Many symptoms (such as headache, dizziness, disturbance of equi- 
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librium and ataxic gait) pointed to a neoplasm of the posterior fossa. 
The otologic findings were helpful in localizing the lesion of the brain. 
The negative reaction to bilateral calorization, the typical past pointing 
and falling reaction and the absence of disturbances of coordination ruled 
out the likelihood of a neoplasm of the posterior fossa. As far as the 
pathologic picture of the congestive inner ear is concerned, multiple 
hernias of the brain were seen along the middle fossa, causing in certain 
areas pressure atrophy of the bone. There was also vaginal dropsy of 
the cochlear, facial and glossopharyngeal nerves. The enlargement of 



Fig. 7. — Photomicrograph from a case of frontal tumor; section through the 
saccus and the ductus endolymphaticus. Extreme subepithelial edema ( e .) in the 
saccus causes complete occlusion (<?) of lumen, with resulting distension (di.) 
above. 

the aquaeductus cochleae is due to the pressure exerted by the pac- 
chionian granulations. In the membranous inner ear there are beginning 
organizations, with adhesions and, as a sequela, degenerative changes in 
the delicate structure of the sense organ. 

Case 4. — A 48 year old white woman entered the hospital presenting headache, 
malaise, anorexia, dizziness, tinnitus, diminution of the sense of touch and pain on 
the left side, impairment of the sense of position and movement, astereognosis, 
hemianopia and choked disks. 
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Otologic Findings . — The drum membranes appeared normal. Perception of the 
accentuated whispered voice was 8/20 on the right side and 10/20 on the left. Bone 
conduction was shortened on both sides. No spontaneous nystagmus was seen, and 
bilateral calorization yielded negative results, while unilateral calorization showed 
irritability of both labyrinths. Falling and pointing reactions were typically normal. 

Autopsy . — The patient died seven weeks after admission. 

Autopsy was reported as revealing glioma of the right parietal lobe invading 
the deeper structures and extending back into the occipital lobe. 

Histologic Observations on the Right Petrous Bone: On the right side were 
seen engorged blood vessels invading the underlying bones of the pyramid. The 



Fig. 8. — Photomicrograph from a case of parietal tumor ; section through the 
aquaeductus cochleae, showing its cerebral ostium ( c.o .), with ampullar enlarge- 
ment of the canal. The invading meninges are accompanying the ninth nerve. 
Meshes and loops are formed by the arachnoid, and two pacchionian granulations 
(/>.) are invading the bony wall. 


internal meatus showed periosteal thickening. Hemorrhages of the subdural space 
in the internal meatus and the facial canal were present. The cerebral ostium of 
the aquaeductus cochleae showed funnel-shaped enlargement. The meninges were 
evaginated from the posterior fossa into the canal. The dura lined the bony 
wall; the meshy arachnoid was lifted away from the glossopharyngeal nerve, and 
between the external sheath of the arachnoid and the epineurium of the nerve 
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was a space filled with transudate and blood (vaginal dropsy). One could see 
also two projections, pacchionian granulations, originating from the arachnoid, 
invading the dura and entering the bony canal (fig. 8). On the tympanic ostium 
of the aquaeductus cochleae septums of connective tissue were found. 

Membranous Inner Ear and Nerve Ganglion Apparatus : Pigmentations in 
the modiolus and the ductus reuniens were apparent. An increase of perilymphatic 
tissue in the pars superior of the inner ear was seen. There were adhesions 
between the sacculus and the medial wall of the vestibule. The ductus endo- 
lymphaticus was occluded by connective tissue. Degeneration of the organ of Corti 
and the nerve ganglion apparatus was evident. The spiral ganglion of the ves- 
tibular portion of the cochlea was almost entirely replaced by connective tissue, 



Fig. 9. — Photomicrograph from a case of parietal tumor; section through the 
spiral ganglion of the vestibular portion of the cochlea, showing degeneration of 
the majority of ganglion cells ( g .), with hyperplasia of the interstitial connective 
tissue ( c.i .). 

so that only a few degenerated ganglion cells were recognized (fig. 9). The 
spiral ganglion of the middle turn showed only swelling of the interstitial tissue. 
In the highest turn, the spiral ganglion showed slight changes. Atrophy of 
the stria vascularis and the vas spirale of the vestibular and the basal turn was 
present. 

Histologic Observations on the Left Petrous Bone: The observations were 
similar to those on the right side, but there were hemorrhages within the dural 
layer as well as in the subdural space. The dura of the middle fossa was markedly 
thickened and contained many endothelial strands and disseminated small hernias 
of the brain. In various regions of the blood vessel changes of the wall were seen 




408 


ARCHIVES OF OTOLARY NGOLOG\ 


(atrophy of the media and calcification and hyperplasia of the intima). The 
cochlear nerve showed disseminated circumscribed degenerations. In the spiral 
ganglion there was interstitial hyperplasia. 

Comment . — In this case advanced changes of congestive inner ear 
were noted. As a sequel of increased general brain pressure, exist- 
ing over a long period, secondary processes had occurred, such as 
alterations in the blood vessels, thickening of the dura of the middle and 
the posterior fossa with pressure atrophy of the underlying bone and, 
finally, degeneration of the sense organ and the nerve ganglion apparatus. 
The latter changes start in the basis of the cochlea (the vestibular and 



Fig. 10. — Photomicrograph from a case of occipital tumor; vertical section 
through the middle and inner ear, showing multiple hernias of the brain (h.b.) 
in the middle fossa above the tegmen tympani ( f.f. ) and the semicircular canals 
(s.c.). 

the basal portion contain the highest degree of atrophy) and extend 
to the top in decreasing degrees. 

Case S. — A 45 year old white man entered the hospital with the following 
symptoms and signs: occipital headache, weakness, dizziness, spots before the 
eyes, tenderness to percussion over the right side of the occiput, right hemianopia 
and bilateral choked disks. 

The roentgen findings revealed increased endocranial pressure. 

Otologic Findings . — The drum membranes appeared normal. Perception of 
the accentuated whispered voice was 5/20 on both sides. Bone conduction was 
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shortened, and perception of the upper tones (c-4) was markedly diminished on 
both sides. There was no spontaneous nystagmus. Calorization showed labyrinthine 
irritability on both sides. The falling and pointing reactions were typically normal. 



Fig. 11. — A, photomicrograph from a case of occipital tumor; section through 
the petrous bones, showing a large hernia of the brain piercing the dura (tf.) of 
the middle fossa. The neck of the hernia is seen at n.h. Meshy arachnoid (a.) 
surrounds the hernia, and marked pressure atrophy of the bone is seen. B, photo- 
micrograph from a case of occipital tumor; axial section through the cochlea. 
The tremendous enlargement of the internal auditory meatus may be compared 
with the size of the cochlear nerve. 
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Autopsy . — The patient died five weeks after admission. 

Autopsy was reported as revealing a large neoplasm of the right side of the 
occipital lobe. 

Histologic Observations on the Right Petrous Bone: There were extravasation 
of blood and marked congestion of the blood vessels in the modiolus, the septum 
scalarum and the medullary spaces of the pyramid. Old hemorrhages in the 
internal meatus, the facial and the carotid canal were present. Pacchionian granu- 
lations invading the internal meatus, causing erosions of the bony wall, could be 
seen. Multiple hernias of the brain appeared on the anterior surface of the 
pyramid (above the semicircular canals, above the tegmen tympani and above 
the roof of the external meatus [fig. 10]). 

Membranous Inner Ear and Nerve Ganglion Apparatus: Thready exudates 
were found in the scala tympani of the vestibular turn. Old hemorrhages and 
connective tissue were seen in the ductus perilymphaticus, near its tympanal 
ostium. A large amount of pigment was noticed in the modiolus. The saccus 
endolymphaticus contained blood- pigment and connective tissue. The spiral 
ganglion of the vestibular and the basal turn was partial^' replaced by connective 
tissue. There was degeneration of the sense cells in the vestibular and the basal 
portion, with secondary atrophy of the stria vascularis and the vas spirale. 

Histologic Observations on the Left Petrous Bone: Similar observations were 
noted, with the following additions : Old hemorrhages were seen in the hiatus 
spurius of the facial canal. A large hernia of the brain appeared above the frontal 
semicircular canal, showing the invasion of the brain tissue into the underlying 
bone. The destruction of bone is seen in figure 11 A as a butterfly-shaped defect. 
The internal auditory meatus was markedly enlarged (fig. IIP). The bony 
destructions were caused by osteoclasts and Volkmann’s perforating canals. 
Thready exudate was found also in the middle turn of the cochlea. 

Comment . — In this case the later stages of congestive inner ear were 
seen. The main changes were as follows : degenerative atrophy of the 
sense organ and the nerve ganglion apparatus, with atrophy of the stria 
vascularis and- the vas spirale. Also, because of the increased generalized 
brain pressure there were multiple hernias of the brain (above the 
semicircular canals, the roof of the middle ear and the eustachian tube) 
and pressure atrophy of the petrous bone (the middle fossa and the 
internal meatus). 

CONCLUSIONS FROM THE MICROSCOPIC STUDIES 

Examination of the recent serial sections of 10 petrous bones, as 
well as of the earlier set of 10, results in the conclusion that numerous 
changes in the inner ear (congestive inner ear) are caused by chronic 
increased brain pressure. These changes can be classified into the fol- 
lowing six main groups : 

I. Transudation, exudation and lymphatic congestion (dropsy and 
edematous infiltration) within the membranous inner ear and the nerve 
ganglion apparatus (vaginal dropsy of the seventh, eighth and ninth 
nerves). 

II. Hyperemia (especially venous), hemorrhages and alterations of 
the walls of the blood vessels within the inner ear and the petrous bone. 
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III. Formative changes within the membranous inner ear (ectasia, 
stenosis and collapse) in the ductus cochlearis, the ductus endolym- 
phaticus, the ductus perilymphaticus and the ductus reuniens. 

IV. Formations of hernias of the brain and pacchionian granulations. 

V. Secondary (later) changes: pigmentations, attachments and 
adhesions in the membranous inner ear and ascending atrophy of the 
nerve ganglion apparatus. 

VI. Pressure atrophy of the bone due to osteoclasts and Volkmann’s 
perforating canals, caused by herniations of the brain and pacchionian 
granulations. 

A more detailed discussion of these groups may be desirable. 

Group I ( Transudation , Exudation, Etc.). — The amount and extent 
of the fluid vary from small circumscribed perineural and perivascular 
accumulations within the internal meatus to extensive dropsy within the 
perilymphatic and endolymphatic spaces of the pars inferior and the 
pars superior of the inner ear. Furthermore, edematous infiltration of 
the tissues is seen, as in the ligamentum spirale or the ganglion spirale, 
or in the form of subepithelial edema of the lumen of the aquaeductus 
cochleae. 

It is of interest to note the vaginal dropsy of the cochlear, facial 
and glossopharyngeal nerves, as in cases 1, 3 and 4. The arachnoid 
is edematously infiltrated, lifted away from the epineural sheath; the 
space between the two (epineural sheath and arachnoid) is filled with a 
large amount of transudate (fig. 5 2?). 

Group II ( Hyperemia ■, Hemorrhages and Vascular Changes). — The 
hyperemia is due mostly to passive venous congestion and occurs within 
the membranous and bony inner ear. It is particularly marked in the 
vena aquaeductus vestibuli, the vena aquaeductus cochleae and their 
tributaries. Engorged blood vessels are seen in the axis of the cochlea 
(vena spiralis modioli), in the endosteal portion of the scala tympani 
and in the septum scalarum. The same hyperemia is seen also on the 
floor and the roof of the vestibule. The vessels of the stria vascularis 
are markedly dilated and engorged, bulging into the lumen of the ductus 
cochlearis. 

Hemorrhages are seen in all degrees and stages, from a small cir- 
cumscribed extravasation to a massive hemorrhage, as in figure 2, and 
from recent to old hemorrhages. There are also hemorrhages found 
within the pacchionian granulations and within the hernias of the brain 
as in figure 4 B. 

The walls of the blood vessels are edematously infiltrated, swollen, 
thickened or homogeneous. In cases in which endocranial pressure has 
been increased over a long period the arteries show hyperplasia of the 
intima and pressure atrophy of the media, particularly in the regions 
where these arteries run along the underlying bone. 
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Group III (Formative Changes Within the Membranous Inner 
Ear). — In this group belong such changes as ectasia, stenosis and col- 
lapse of the ductus cochlear is. 

In case 1 marked ectasia was indicated by the bulging of Reissner’s 
membrane due to the large amount of transudate within the scalae 
(figs. 1 and 2). A similar condition was found within the ductus 
reuniens and the ductus endolymphaticus. In figure 7 complete occlu- 
sion of the saccus endolymphaticus due to subepithelial edema of its 
wall can be distinctly seen, causing funnel-shaped ectasia of the lumen 
above the occlusion. 

In contrast to the enlargement of the lumen (ectasia) one finds, on 
the other hand, narrowing (stenosis) or complete absence (collapse). 
These changes are brought about by organization of the exudate with 
resultant adhesions. 

Figure 5 A gives an example of stenosis of the cochlear duct due to 
adhesion of Reissner’s membrane to Corti’s membrane and the stria 
vascularis. 

Group IV (Hernias of the Brain). — The hernias of the brain were 
found on the anterior surface of the pyramid in the middle fossa (above 
the semicircular canals, above the canal for the facial and the super- 
ficial petrosal nerves and above the roof of the tympanic cavity and 
the eustachian tube). 

The presence of hernias of the brain was known by older authors, 
such as Cruveilhier. 

In 1872 von Recklinghausen 14 observed that in cases of increased 
endocranial pressure in which an autopsy was performed the removal 
of the brain was attended with some difficult}'-, due to adhesions between 
the temporal lobe and the dura of the middle fossa. After the removal 
of the brain he found many small disseminated pediculated pieces of 
brain tissue which remained attached to the dura (hernias of the brain). 

Microscopic investigations of hernias of the brain were made by 
many pathologists. 15 

Benecke 15a described the development of the hernias on the basis 
of increased endocranial pressure causing the rupture of the pia with 
prolapse of the brain tissue into pacchionian granulations. 

14. von Recklinghausen, F. D.: Verhandl. d. phys.-mcd. Gesellsch. in Wurz- 
burg 5:9, 1872. 

15. (a) Benecke, J. : Virchows Arch. f. path. Anat. 119:60, 1890. ( b ) Blasius, 

N. : ibid. 165:504, 1901. (c) Wojno, O.: Frankfurt. Ztschr. f. Path. 9:279, 
1912. (d) Prym, P. : Deutsche med. Wchnschr. 49:1145, 1923. ( e ) Franz, I.: 

Frankfurt. Ztschr. f. Path. 33:72, 1926. (/) Erdheim, J. : Jahrb. f. Psychiat. u. 
Neurol. 39:322, 1919. (g) Mayer, O.: Ztschr. f. Ohrenh. 75:95, 1917. (h) 
Brunner. 110 (t) Mehler, L., and Satz, L. : Ztschr. f. d. ges. Neurol, u. Psychiat. 
151:441, 1934. 
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Erdheim 16f stated that hernias of the brain are caused by increased 
endocranial pressure which forces the brain tissue as globule-shaped 
masses into the pacchionian granulations. In the first stage the hernias 
do not occupy the granulations entirely, but as the pressure increases 
the pacchionian granulations become filled entirely, and the arachnoid 
sheath becomes adherent to the dura. 

The hernias of the brain are not found throughout but are localized 
only where there has been previous development of pacchionian 
granulations. 

Group V (Secondary [Later] Changes). — Scattered pigmentations 
were found in the scalae, the modiolus, the ductus reuniens, the peri- 
lymphatic duct and the floor of the vestibulum. 

Adhesions resulting from organization processes were seen. In 
figure 3 B there are adhesions between the inferior surface of Corti’s 
membrane and the inner pillar of the organ of Corti. Other adhesions 
are seen in figure 5 A, between the stria vascularis and Reissner’s mem- 
brane, extending from the upper angle of insertion to the vas prominens. 

The secondary atrophic changes in the sense organ and the nerve 
ganglion apparatus show extending degeneration. This is particularly 
shown in cases 4 and 5, in which one sees the most severe degenerative 
changes in the vestibular and basal turn of the cochlea, less involvement 
in the middle turn and least involvement or no changes of the cell 
structure in the top turn. The earliest degenerative changes in the 
organ of Corti are seen as a loss of the cilia ; further degenerations occur 
with destruction or loss of the ciliated cells but no involvement of the 
supporting structure. The most severe conditions, then, are atrophy of 
the stria vascularis and the vas spirale. Within the spiral ganglion there 
is in the earlier stages only a swelling of the ganglion cells ; later degen- 
erative changes are shown as destruction of the cells with increase of 
the interstitial tissue (fig. 9), and in the most severe form of degenera- 
tions almost complete loss of the ganglion cells is noted, with replace- 
ment by connective tissue. In the nerve there are various stages of 
degeneration, extending from involvement of the myelin sheath to 
replacement by connective tissue. 

Group VI (Pressure Atrophy of the Bone). — The bony changes are 
destructive processes due to increased brain pressure. The bone becomes 
destroyed by osteoclasts and Volkmann’s perforating canals. Circum- 
scribed bony erosions are seen in the regions where pacchionian granu- 
lations and hernias of the brain invade the underlying bone (figs. 4 A 
and B, 8, 10 and 11 A). With generalized brain pressure extending 
over a long period, diffuse pressure atrophy of the bone is seen. In 
figure 8 one can notice a funnel-shaped enlargement of the bone of the 
aquaeductus cochleae near its cerebral ostium, and in figure 11 B there 
is marked enlargement of the entire internal auditory canal. 
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ANALOGY BETWEEN AURAL CHANGES AND CIIOKED DISK 

After the histopathologic observations have been described and 
discussed the question arises whether it is justifiable to designate these 
changes “congestive inner ear.” In other words, can it be stated that 
there is an analogy between the observations with choked disk and 
those in the cases described ? In order to answer this question one must 
review the anatomic relation of the eye to the cranial cavity (choked 
disk) and, on the other hand, the relation of the car to the cranial cavity 
(congestive inner ear). 

Anatomic Relation of the Eye to the Cranial Cavity (Choked Disk). 
— All the theories as to the development of choked disk can be con- 
densed and classified into the following three conceptions : 

1. The mechanical theory. 

2. The inflammatory theory. 

3. The neurotrophic theory. 

Most authors believe in the mechanical theory, but they give different 
explanations of the manner in which the pressure acts. 

Von Graefe 10 stated the belief that the sinus cavernosus is com- 
pressed, with resultant stasis of the veins, causing papilledema. 

A more favored theory is that of Schmitz-Manz, based on the 
anatomic work of Schwalbe. 17 The latter found a communication 
between the subarachnoid spaces of the brain and the perichoroidal 
spaces of the eye by means of the .subvaginal space (surrounding the 
optic nerve) . Schmitz-Manz stated the belief that with increased endo- 
cranial pressure the subarachnoid fluid is forced into the subvaginal 
space, resulting in an edema of the nerve head and later causing incar- 
ceration and strangulation of that portion. He stated also that if there 
is any impediment between the two spaces in the foramen opticum 
(hypophysial tumor) choked disk will not develop even with a high 
degree of increased brain pressure. 

Another mechanical theory was presented by Knies, Behr, 18 Wil- 
brand 19 and Sanger 20 who stated that the flow of fluid, which physio- 
logically is centripetal (from eye to brain) is slowed and later blocked 
by increasing brain pressure, causing papilledema and bulging of the 

16. von Graefe, A.: Arch. f. Ophth. (pt. 2) 7:58, 1860. 

17. Schwalbe, G. : Lehrbuch der Anatomie der Sinnesorgane, Erlangen, E. 
Besold, 1885. 

18. Behr, C.: Klin. Wchnschr. 7:1818, 1928. 

19. Wilbrand, H., and Sanger, A.: Die Erkrankungen der Papilla nervi optici, 
in Die Neurologie des Auges, ein Handbuch fur Nerven- und Augenarzte, Wies- 
baden, J. F. Bergtnann, 1912, vol. 4, pt. 2, p. 767. 

20. Sanger, A.: Neurol. Centralbl. 24:98, 1905. 
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subvaginal space. This theory was supported by Behr, who found a 
circular strangulation sulcus on the optic nerve. 

A purely hypothetic theory is that of Benedict, who stated the 
belief that the changes are neurotrophic and due to vasomotor distur- 
bances of the sympathetic nerves. 

Anatomic Relation of the Ear to the Cranial Cavity ( Congestive 
Inner Ear ). — There is still today, after many years, the much discussed 
question whether there is an open communication between the inner 
ear and the cranial cavity. 

Schwalbe 21 injected methylthionine chloride (methylene blue) under 
constant pressure into the subarachnoid spaces and found the dye in 
the perilymphatic spaces of the labyrinth. 

Steinbriigge 22 expressed the assumption that there is a communica- 
tion between the inner ear and the brain by means of the ductus peri- 
lymphaticus. The pressure in the endolymphatic space may be less, 
with resultant depression of Reissner’s membrane toward the organ 
of Corti. 

Ostmann 23 stated that the saccus endolymphaticus and the mem- 
branous inner ear form a closed intercommunicating system. 

Quincke 24 stated the belief that there is direct communication between 
the subarachnoid spaces and the scala tympani. 

Hasse 25 stated that for the flow of pe'rilymph in human adults the 
internal meatus plays a much greater part than the aquaeductus cochleae. 

Re j toe 20 denied the communication between the cerebrospinal and 
the perilymphatic fluid. He stated the belief that the perilymphatic fluid 
is a product of the endolymphatic by osmosis. 

Karlefors 27 summarized his great experiments and anatomic studies 
approximately as follows: Thus formerly (and possibly now) the 
aquaeductus cochleae had the function of interchange of fluid between 
the brain spaces and the labyrinth, although in human adults the flow is 
from the brain spaces into the labyrinth. 

Recent workers on this study are T. Kibata , 28 Meurman , 29 Karbow- 
ski 30 and Jampolsky . 31 The last stated the belief that the perilymphatic 

21. Schwalbe G. : Centralbl. f. med. Wissensch. 7:465, 1869. 

22. Steinbriigge, H. : Arch. f. Ohrenh. 29:87, 1890. 

23. Ostmann, P. : Arch. f. Ohrenh. 24:35, 1887. 

24. Quincke, H. : Arch. f. Anat., Physiol, u. wissensch. Med., 1872, p. 153. 

25. Hasse, C. : Anatomische Studien, Leipzig, Wilhelm Engelmann, 1873. 

26. Rejtoe, A.: Monatschr. £. Ohrenh. 55:324, 1921. 

27. Karlefors, J. : Die Hirnhautraume des Kleinhirns, Stockholm, P. A. 

Norstedt & Soner, 1924. 

28. Kibata, T. : Ztschr. f. Oto-Rliino-Laryng. (Tokyo), 1927, vol. 33. 

29. Meurman, Y.: Acta Soc. med. fenn. duodecim 13 : 1 , 1930. 

30. Karbowski, B. : Monatschr. f. Ohrenh. 64:687, 1930. 

31. Jampolsky, L. N.: Monatschr. f. Ohrenh. 69:23, 1935. 
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space can be called a system of sinuses of the subarachnoid space, func- 
tioning as outlets for drainage. 

Reasons for Accepting the Analogy . — Now having presented the 
anatomic basis, as well as experimental work, I can turn to the arguments 
of the authors who deny for anatomic reasons the analogy with the 
choked disk. 

In contrast to these authors, I am of the opinion that in certain 
respects the anatomic relations are more favorable to congestive inner 
ear. The eighth nerve does not completely fill the internal auditory 
meatus in the manner in which the optic nerve does its canal ; there are 
numerous perineural and perivascular lymph spaces, which are especially 
large in the fundus of the internal meatus and in the region of the root 
of the lamina spiralis ossea. The wall separating the spaces of the scalae 
is thin and is formed in part by partitions of connective tissue, so that 
here also one must take into consideration a communication between 
the cerebrospinal fluid and the perilymphatic fluid of the inner ear. 
There exists, furthermore, a connection between the Ugamentum spirale 
and the lymph spaces of the modiolus by means of perivascular channels. 
Therefore, the following pathways communicate between the cerebro- 
spinal fluid and the spaces of the inner ear : the aquaeductus cochleae, the 
internal auditory meatus, the perineural and the perivascular spaces, the 
lymph channels of the bony k^yrinthine capsule, the spiral ligament and 
the pacchionian granulations. In my histologic preparations I was 
actually able to demonstrate congestive changes following these anatomic 
paths. 

Congestive changes in the inner ear can also be readily explained in 
terms of the blood supply. The internal auditory artery, which is a 
branch of the basilar artery, forming the circle of Willis, runs to a great 
extent without branches and then divides into end arteries. Therefore, 
a venous stasis and compression of the blood vessels of the inner ear are 
easily possible. The microscopic slides show such changes as engorge- 
ment, venous stasis, thrombi and alterations of the walls of the vessels. 

Finally, it is known that every disturbance in the circulation of blood 
in the inner ear leads to changes in pressure, since the capillaries them- 
selves not only serve for nourishment of the tissue but also secrete the 
endolymphatic fluid. 

This secretion occurs in the stria vascularis of the cochlea, so that 
even the slightest disturbance in the vessels must soon be noticeable 
in the inner ear. The process is all the more rapid since the membranous 
inner ear is enclosed in a rigid bone capsule so that changes in pressure 
could only be compensated by changes in the oval or round windows. 

The objection has been brought that clinically choked disks are seen 
much more frequently than congestive inner ear. This, however, is 
readily explained. In many cases of generalized endocranial brain pres- 
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sure choked disk is not seen; furthermore, a small tumor of the brain 
can often, particularly when it leads to early hydrocephalus interims, 
produce marked choked disk, while often a tremendous, extensive neo- 
plasm of the brain will be accompanied by slight papillary edema or 
none at all. It is known also that choked disk can be present without 
any complaints. This not only holds for the eye, but can be applied 
to the ear. Instructive in this connection is my case 1 in which, other than 
tinnitus, a sensation of fulness, slightly shortened bone conduction, no 
clinical symptoms were seen; while from the standpoint of pathologic 
anatomy a series of changes had occurred, such as transudation in the 
cochlear duct, dropsy, edematous infiltration and perineural and peri- 
vascular congestion of lymph. The lack of corresponding clinical symp- 
toms can be explained by the fact that this congestive process had 
not as yet damaged the delicate sense epithelium or the nerve ganglion 
apparatus, although the entire organ of Corti was embedded in transu- 
date. However, no one would deny the presence of anatomic changes in 
this case, despite the lack of marked clinical symptoms. 

Finally it can be added that in an otologic examination one is 
dependent on the subjective answers of the patient as far as concerns 
perception of the voice, the tuning forks and the audiometer. In examin- 
ing the eye, on the other hand, the examiner sees the choked disk 
objectively. 

Now that it has been seen that congestive changes of the inner ear 
accompany generalized endocranial pressure, it is up to the clinician to 
discover this condition as early as possible. Furthermore, the investi- 
gations show that with long-standing generalized brain pressure damage 
of the sensitive end organ may occur, leading to ascending degenerative 
processes. 

Drawing the clinical conclusions from these anatomic studies, one 
must bend every effort not only to making the diagnosis early but to 
applying the necessary operative procedure (extirpation of the tumor 
or decompression). The later such an operation is performed, the more 
unfavorable is the prognosis functionally. Once a secondary degenera- 
tive process takes place in the sense organ, restitution of function is 
not to be expected. 

SUMMARY 

I. The histopathologic changes in the inner ear in cases of increased 
generalized brain pressure (as seen in serial sections of 20 petrous bones) 
can be classified in the following six main groups : 

1. Transudation, exudation and lymph congestion (dropsv and 
edematous infiltration) in the region of the membranous inner ear and 
the nerve ganglion apparatus (vaginal dropsy of the seventh, eighth and 
ninth nerves). 
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2. Hyperemia, hemorrhage, changes in the blood vessels of the 
membranous inner ear and the petrous bone. 

3. Formative changes (ectasia, stenosis and collapse) of the ductus 
cochlearis, the ductus reuniens and the saccus and ductus endolymph- 
aticus and perilymphaticus. 

4. Multiple hernias of the brain, especially on the anterior surface 
of the pyramids, and in the middle fossa, accompanied by pressure 
erosion of the underlying bone. 

5. Secondary (late) changes: pigmentation, adhesions and degenera- 
tive atrophic processes of the sense organ and the nerve ganglion 
apparatus. 

6. Destructive osseous changes (pressure atrophy). 

II. The pathways by which the brain pressure is transmitted into 
the inner ear are the subarachnoid spaces of the aquaeductus cochleae, 
the nerve sheaths in the internal auditory meatus, the pacchionian granu- 
lations, the ligamentum spirale, the lymph channels of the bony laby- 
rinthine capsule and the blood vessels. 

III. One is justified in drawing an analogy between choked disk 
and congestive inner ear. 

IV. Increased generalized brain pressure may exist over a certain 
period without damaging the delicate sense epithelium and the nerve 
ganglion apparatus, even when extensive transudation or exudation is 
present. 

V. Increased generalized brain pressure existing over a long period 
produces secondary degenerative processes extending from the basis 
of the cochlea to the top. 

VI. It is the duty of the otoneurologist by exact and periodically 
repeated examinations to discover the earliest stages of congestive inner 
ear and to give the indications for surgical intervention before irreparable 
changes occur in the delicate sense apparatus. 


27 Bav State Road. 



TOMOGRAPHY AND CANCER OF THE LARYNX 


FELIX E. LEBORGNE, M.D. 

MONTEVIDEO, URUGUAY 

Since 1922, Dr. Henri Coutard lias worked in Europe, and Drs. 
Chevalier and Chevalier L. Jackson, Dr. W. Edward Chamberlain and 
others in America, on lateral roentgenography, which is helpful in the 
diagnosis of laryngeal cancer and in giving laryngologists a more pre- 
cise idea of neoplastic growth and its extension. 

But even with the valuable help of lateral roentgenography, laryngol- 
ogists did not have the means for a complete study ; they had only 
two points of view, laryngoscopic and lateral. 

A frontal view, or anteroposterior projection, cannot be obtained 
by the ordinary roentgenographic technic, because the interposition of 
the vertebrae prevents one from seeing the anatomic details of -the larynx, 
composed, as it is, of tissues of poor roentgenologic contrast. 

With tomography, the new technic, by which roentgenograms can 
be made selective of different levels or sections of the body, I have 
been able to obtain a frontal view, or anteroposterior projection, of the 
larynx, without any interfering shadows of the vertebrae ; the epiglottis, 
false cords, ventricles, true cords and trachea are faithfully presented, 
as in an anatomic specimen made by the pathologist. 

In 1936 1 1 published the first anteroposterior tomograph of the 
larynx, taken with my original equipment, and called attention to the 
importance of this new method in the difficult study of cancer of the 
larynx. 

Since then, I have given the subject special attention and presented 
reports to the Societe de Radiologie, Paris, in April 1937 and to the 
Society of Otorhinolaryngology of the River Platte in January 1937. 

Because of the special structure of the larynx, composed of sym- 
metric halves, it is easy to appreciate the importance of an anteroposterior 
projection, which affords a comparative study of both hemilarynxes on 
the same film, showing by comparison the difference between the normal 
and the pathologic details of each side. 

This frontal view free of vertebral shadows can be obtained by a 
simple method in which the patient is not troubled by any preparation 
or manipulation. 

1. Leborgne, F. E. : Anl. d. ateneo de cli'n. quir., June 1936. 
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But I must say that, important as tomography may be, it does not 
supplant the lateral roentgenogram or the laryngoscopic view; the three 
examinations are necessary to make a complete study of the organ, and 
the three views are especially important in making an accurate diagnosis 
on which to determine the therapeutic indications. 

The progress of surgery and radiotherapy, and the close competition 
of these two methods has put before the laryngologist a new problem, 



Fig. 1, — Frontal tomograph of a normal larynx, showing the legion above 
■the free border of the epiglottis, with the lateral pharyngoepiglottic ligaments, 
the arytenoepiglottic folds, the laryngeal vestibule and ventricular bands, the 
ventricles of Morgagni, the two vocal cords, the subglottic region and the tracheal 
lumen. The negative shadows of the glottic and supraglottic laryngeal lumens 
together have somewhat the form of a three-leaved clover. The piriform sinuses 
and the laryngopharyngeal grooves can be well seen. The cartilages appear as if 
in cross section. The trachea and conus elasticus appear like a candle, the wick 
of which corresponds to the glottic opening. It should be noted that the printed 
reproductions are far inferior to the original negative films. 


namely, the choice of the best treatment in each particular case. Only 
a perfect knowledge of the location and extent of the neoplastic inva- 
sion will enable him to determine before the operation which of the 
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Fig. 2. — Enlarged right ventricular band projecting into the piriform sinus of 
the same side. The right ventricle is almost obliterated (carcinoma) ; the right 
cord is enlarged. The left ventricle is almost obliterated (edema). The patient was 
operated on by Professor Alonso, and all the roentgen findings were thus confirmed. 



Tig. o. Epithelioma of the right ventricular band as seen in the mirror. 
Ulcerated infiltration of the band is visible, with a zone of necrosis next to the 
epiglottis; the left band is markedly edematous. (The patient was referred by 
Dr. Apolo.) 
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Fig. 4. — Frontal tomograph of the larynx shown in figure 3. The deformity of 
the laryngeal lumen corresponds with the laryngoscopic image. The ventricles are 
obliterated. 



Fig. 5. — Epithelioma of the left ventricular band, mirror view. (The patient 
was referred by Dr. Elias Regules.) Slightly productive infiltration was limited 
to the band, with beginning invasion of the epiglottis. Laryngeal motility was 
impaired on the left side. 
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different types of laryngectomy is preferable or whether radiotherapy is 
advisable. In deciding whether to advise radiotherapy he should give, 
due consideration to the psychic and social effects of the mutilation by 
surgical treatment of such an important organ as the larynx. 

After studying a normal tomographic film, it is not difficult to under- 
stand how the neoplasms of the larynx are so clearly visible on the 
tomographic pictures. Every one knows that lateral roentgenograms 
clearly show hypopharyngeal tumors and that it is difficult for several 
reasons thus to study the false cords, ventricles and glottic and sub- 



Fig. 6. — Frontal tomograph of the larynx shown in figure 5. The tumor of the 
band is evident, deforming the laryngeal lumen and filling the corresponding ven- 
tricle. There is evidence also of beginning invasion of the left piriform sinus 
that could not be seen with the laryngeal mirror. 

glottic regions; this is where tomography renders the most valuable 
service. 

LARYNGOCELE, OR HERNIA OF THE VENTRICLE OF MORGAGNI 

Tomography has enabled me to study in a special way a rare disease 
of the larynx: laryngocele, or hernia of the ventricle of Morgagni. 
This is extremely important, as this condition can now be differentiated 
from laryngeal tumor, for which it has generally been mistaken, espe- 
cially when the herniated tissue has not extended to the soft parts of 
the neck. 
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In 3 of the 5 cases I have seen, the condition was not associated with 
tumor; in 1 it accompanied a tumor of the subglottic region, and in the 
other, a tumor of the false cord. 

The accompanying illustrations show how accurately the diagnosis 
of laryngocele can be made and how easily the anomaly can be defined. 
A patient of Dr. Henri Coutard, of the Chicago Tumor Institute, had 
been treated by roentgenotherapy for a subglottic tumor, which dis- 
appeared after five months although a tumor of the false cord remained ; 
ulceration was not visible, and motility was unimpaired. Examination 
was made with my tomographic equipment, and I obtained interesting 
tomographs, which were of real diagnostic value. 



Figure 7 Figure 8 

Fig. 7. — Frontal tomograph of the iaiynx showing a large tumor of the right 
side. Note the encroachment on the light piriform sinus. 

Fig. S — Frontal tomograph showing a laryngocele of the right side of the 
larynx. Tomography is of great value in diagnosing this condition. 


TECHNIC 

The interpretation of laryngeal tomographs is not difficult, but it 
is absolutely necessary to have perfect tomographic films, and one has 
to take several films at different levels, in accordance with certain 
fundamental principles. 
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In the first place, the laryngeal cuts must be accurately parallel to 
the axis of the larynx and trachea, particularly in the study of the 
subglottic region, because diagonal cuts bring forth apparent alterations 
of the laryngotracheal lumen due to defective technic. The cuts must 
be frontal so as to afford a comparative examination of both hemi- 
larynxes on the same film. 

These are difficult results to obtain, because the trachea and larynx 
are not always straight. For this reason skill and training are necessary 
in order to obtain laryngeal tomographs that fulfil these requirements. 
Great precision is necessary. Experience is important also in the 
correct interpretation of the films and especially in differentiating 
between pathologic shadows and those due to errors of technic. 

There are anatomic features that help in interpretation. The 
cartilaginous elements, the thyroid wing and especially the cricoid ring 
show the exact level and distance that separates them from the endo- 
laryngeal mucosa. 

Certain tomographs may be used and may be valuable for diagnosis 
even if the picture of the trachea is not quite correct, provided one 
can differentiate the distortions due to the geometric causes previously 
explained. 

It is absolutely necessary that the tomographic features be compared 
with those of the lateral roentgenogram and the laryngoscopic view. 

It is my opinion that from such a plan of study one can obtain exact 
and valuable information on the pathologic conditions in a particular 
case of cancer of the hypopharynx or larynx. 



RADICAL MASTOIDECTOMY 


ITS EFFECT OK HEARING 

J. H. MAXWELL, M.D. 

AND 

H. J. RICHTER, M.D. 

ANN ARBOR, MICII. 

The aural surgeon contemplating the performance of a radical mas- 
toidectomy must ask of himself and discuss with his patient the 
following questions : What dangers are involved in neglecting the 
chronic suppuration of the ear? What chances are taken of injuring 
the facial nerve during the operation? What assurance can be given 
the patient regarding freedom from aural discharge following opera- 
tion? What change will there be in the hearing? Much information is 
available in reference to the first three questions. The otologist can 
determine with considerable accuracy the imminence of dangerous com- 
plications from his knowledge of the progression of pathologic changes 
involved in the chronic suppurative process. He can assure his patient 
that, barring rare accidents and unforeseen complications, the facial 
muscles will retain their normal functions after operation. The patho- 
logic changes manifest in the tympanum, the throat, the nose, the 
paranasal sinuses and the nasopharynx allow him to venture a shrewd 
prognosis in respect to the cessation of the aural discharge subsequent 
to operation. Although none of these questions can be answered defi- 
nitely and with positive assurance, it seems that the least information is 
available to assist in determining the effect of the operation on hearing. 

Keen 1 investigated the end results in 60 cases of radical mastoidec- 
tomy with reference to residual hearing as tested by the use of the 
watch, the whispered and the spoken voice. In his series of cases a 
relation between the duration of the chronic suppuration of the middle 
ear and the postoperative hearing was not apparent. He complained 
that many recorded preoperative hearing tests were valueless because 
of the great variation in results produced by a small amount of dis- 
charge in the middle ear. It was found that patients presenting gross 
evidence of cholesteatoma in the middle ear had the poorest preopera- 
tive hearing, and the least residual postoperative hearing was in persons 

From the Department of Otolaryngology, University of Michigan Medical 
School. 

1. Keen, J. A.: An Investigation of the End Results of Sixty Cases of 
Radical Mastoid Operations with Special Reference to Hearing, J. Laryng. & 
Otol. 41:145 (March) 1926. 
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with decreased bone conduction. Keen concluded that the main factor 
influencing postoperative hearing following radical mastoidectomy was 
the type and amount of tissue covering the promontory. The best 
postoperative hearing was obtained for patients with a thin, reddish, dry 
lining of the radical mastoidectomy cavity. The poorest hearing was 
found in those with an open eustachian tube and a moist thick lining 
of mucous membrane in the middle ear. 

White, 2 in reporting on 100 radical mastoidectomies, stated that 57 
of the cavities were dry and well epidermized, 22 were moist and 21 
had granulation tissue and a profuse discharge. He determined that 
his best results were obtained for persons with chronic suppurative 
otitis media of five to fifteen years’ duration. Hearing tests with the 
whispered and the spoken voice revealed improved hearing in 37, 
unchanged hearing in 14 and postoperative loss of hearing in 40 

Pressman 3 stated that the prognosis for hearing following radical 
mastoidectomy depends on the state of the auditory nerve, the mobility 
of the stapes and the opportunity for postoperative care. He reiterated 
the statement that the better postoperative hearing is to be found in 
ears with good bone conduction. 

Fowler, 4 in presenting 54 cases of radical mastoidectomy in which 
preoperative and postoperative audiograms were made, maintained that 
the average radical mastoidectomy does not benefit the hearing. In 
his series of studies there was an average loss of hearing of 5 decibels 
in the conversational range. He contended that the modified radical 
mastoidectomy is of little value in increasing the hearing after long- 
standing chronic suppuration of the middle ear, because the damage 
that has been done to the conduction mechanism by the time operation is 
required is permanent. He made a plea for the avoidance of radical 
mastoidectomy by early and adequate drainage of acute suppurative 
processes in the mastoid. 

In an effort to gain further knowledge of the effect on hearing of 
radical mastoidectomy, 50 cases in which the operation has been per- 
formed have been analyzed. The tabulated data include the age and 
sex of the patient, the ear involved, the duration of the otorrhea, the 
condition of the static labyrinth as determined by caloric stimulation, 
the preoperative hearing as tested by the whispered and the spoken 
voice and by the 2-A audiometer and the residual hearing following 
radical mastoidectomy as tested by the same means. The time after 
operation that the final tests were made varied from six months to 

2. White, L. E., Jr.: Radical Operation of the Mastoid, Arch. Otolarvrw 
8:32 (July) 1928. 

3. Pressman, J. J.: Residual Hearing After Radical Mastoidectomy Laryn- 
goscope 41:808 (Dec.) 1931. 

4. Fowler, E. P. : Hearing Before and After Radical Mastoidectomy Arch 
Otolaryng. 26:387 (Oct.) 1937. 
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two years. At the time of the final hearing test 84 per cent of the ears 
were dry and completely healed while 16 per cent showed some mucous 
discharge from the eustachian tubes and were labeled tubal ears, although 
it was too early in some of the. cases to abandon hope of obtaining a 
dry ear eventually. The 50 cases reported are not chosen cases; they 
are consecutive in the sense that the}' are those of the 50 persons who 
were able to return to the clinic for check-up hearing tests of 100 con- 
secutive patients submitted to radical mastoidectomy who were requested 
to return for them. 

From the compiled data, an analysis of the cases was made in 
order to demonstrate possible significance in the following relations: 

I. The duration of otorrhea to the preoperative loss of hearing. 

II. The age of the patient to the postoperative residual hearing. 

III. The duration of otorrhea to the postoperative residual hearing. 

IV. The preoperative labyrinthine response to the postoperative 

residual hearing. 

V. The time required for complete healing of the cavity to the 
postoperative residual hearing. 

VI. The preoperative loss of hearing to the postoperative residual 
hearing. 

In the following paragraphs the loss of hearing is the average loss 
in decibels of hearing for the tones 256, 512, 1024 and 2048 double 
vibrations per second, the tonal range generally utilized in conversation. 

I. The duration of the otorrhea seemed to have little effect on the 
preoperative loss of hearing. In a group of 12 cases in which the 
duration of the suppuration of the middle ear was between two and six 
years, the average loss of hearing in the conversational range as deter- 
mined by means of the 2-A audiometer was 37 decibels. In the 10 
cases in which the duration was between six and ten years, the average 
loss was 44.9 decibels. The average loss fell to 37.6 decibels in the 
7 cases in w'hich the duration was between 10 and 15 years and then 
rose again to 45.6 decibels in the remaining 21 cases, in which it was of 
still longer standing. The one finding of significance that is noted in 
these figures is that in the majority of cases of chronic suppurative 
otitis media and mastoiditis of such a character that a radical mas- 
toidectomy is indicated the average loss of hearing is between 35 and 
45 decibels. 

II. A study of the postoperative hearing in the different age groups 
demonstrates no variation of consequence except in patients over 45. 
Of the patients under 45 (44 cases), 46.4 per cent showed an average 
gain of 8.1 decibels; 43.8 per cent had an average loss of 7.6 decibels, 
and 9.8 per cent suffered no change. Of the patients over 45 (6 cases), 
however, 1 (16.7 per cent) gained 15 decibels, while 5 (83.3 per cent) 
suffered an average loss of 16 decibels. 
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III. The duration of the otorrhea seemed to influence the residual 
hearing only in the cases in which the discharge was of less than four 
years’ standing. In 7 such cases, an average gain of 1.5 decibels 
appeared in 28.6 per cent; in 14.4 per cent the hearing remained 
unchanged, and in 57 per cent an average loss of 10.5 decibels was 
found. In the remaining 43 cases the figures were not significant, 
an average gain of 9.8 decibels appearing in 44.4 per cent, an average 
loss of 8.3 decibels in 48.7 per cent and unchanged hearing in 6.9 per cent. 

IV. The preoperative labyrinthine response was noted in 45 cases, 
in 30 of which a normal response to caloric stimulation was given, 
there being 4 cases of hyperactivity, 5 of hypoactivity and 6 in which a 
response could not be obtained. Although greater variations in residual 
hearing were noted in the cases in which abnormal labyrinthine responses 
were given, the figures are not of statistical value. 

V. The time required for complete healing of the cavity seems, from 
the figures here available, to have some bearing on the postoperative 
residual hearing. Of 7 cases in which complete healing occurred in less 
than eight weeks, an average gain of 12 decibels appeared in 57 per 
cent and an average loss of 8 decibels in 43 per cent. Although this 
variation is not remarkable, it does show an increase in hearing which is 
above the average for the group. Of the 5 cases in which more than 
twenty-five weeks was required for complete healing, an average 
decrease in hearing of 7.2 decibels following operation was demon- 
strated in each. 

VI. The most striking figures were obtained from a study of the 
preoperative loss of hearing in relation to the postoperative residual 
hearing. Of 11 cases in which there was an average loss of hearing in 
the conversational range of from 18 to 30 decibels, no postoperative 
change in hearing appeared in 27.3 per cent, while an average loss of 
8 decibels appeared in 72.7 per cent. Not until a preoperative loss of 
hearing of over 40 decibels was observed did the average gain in 
hearing exceed the average loss. As the preoperative loss of hearing 
increased, it was noted that the residual hearing showed greater gain. 
Of the cases (5 in number) in which the preoperative loss of hearing 
was between 60 and 70 decibels, an average of 15 decibels in hearing 
was gained after operation in 60 per cent, while an average loss of but 
2 decibels appeared in 40 per cent. 

SUMMARY 

One hundred consecutive patients subjected to radical mastoidectomy 
were requested to return for check-up hearing tests. Of these 50 have 
returned to date. An analysis of the cases has been made in an effort 
to determine what factors, if any, influence changes in the acuity of 
hearing following operation. 
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The duration of the otorrhea bore no significant relation to the 
preoperative loss of hearing in the cases studied. 

Patients over 45 in the group studied showed the greatest postopera- 
tive loss of hearing. 

Residual hearing was found to be considerably diminished in patients 
in whom the otorrhea had existed less than four years prior to radical 
mastoidectomy. 

Preoperative labyrinthine irritability seemed to bear no relation to 
postoperative changes in hearing in the cases analyzed. 

The figures obtained, although not conclusive, suggested that rapid 
healing of the wound carries a better prognosis in regard to residual 
hearing. The cases of extremely slow healing were consistent in the 
appearance of postoperative loss of hearing. 

The greatest postoperative hearing loss was sustained in the cases 
in which the preoperative hearing was best. Conversely, it was noted 
that the greatest average postoperative gain in hearing resulted in the 
cases in which the preoperative loss of hearing was more than 40 
decibels in the conversational range. 

Of the 50 instances recorded, complete healing with freedom from 
discharge resulted in 84 per cent; in 16 per cent some mucoid discharge 
originating in the eustachian tube continued. 

In the entire group it was found that in 44 per cent of the cases a 
postoperative gain in hearing averaging 5.6 decibels appeared, in 8 per 
cent no change in hearing followed operation and in 48 per cent a 
postoperative loss of hearing averaging 9.4 decibels was experienced. 

CONCLUSIONS 

Although an analysis of 50 cases does not allow conclusive state- 
ments, it is believed that a study of this type reveals information of some 
value. 

Preoperative loss of hearing seems to be determined to a considerable 
degree relatively early in the chronic suppurative process. 

A relatively poor prognosis for residual hearing after a radical 
mastoidectomy may have to be given to persons over 45 or 50, to those 
in whom the infection of the middle ear and mastoid is of short 
•duration and also perhaps to those who have comparatively good pre- 
operative hearing as indicated by an average loss in the critical fre- 
quencies of less than 25 or 30 decibels. 

In the consideration of radical mastoidectomy for a patient in 
whom the indications for the procedure are clear, the possibility of 
decreased residual hearing should not act as a deterrent. In the 
majority of cases the chances that the hearing may be slightly improved 
or slightly impaired are about equal. In either event the average 
change is less than 10 decibels. 



VALUE OF ENCEPHALOGRAPHY IN THE DIAGNOSIS 
OF OTOGENIC INTRACRANIAL 
COMPLICATIONS 


ROBERT DINOLT, M.D. 

CHICAGO 

Since Symmonds 1 established the syndrome of otitic hydrocephalus, 
in 1931, a great number of cases have been recorded in the literature 
which seem to support his conception of an increase of intracranial 
pressure stimulated by the focus of otitis media in children or adolescents. 

The primary symptoms recorded are the increase of intracranial 
pressure combined with vomiting, papilledema and headaches, while 
the spinal fluid is always found clear. The majority of patients recover 
under adequate treatment. 

The symptoms which, according to Symmonds, are significant for 
otitic hydrocephalus are present not only in this entity but also in (1) 
edema of the brain, (2) swelling of the brain (3) serous meningitis 
and (4) nonsuppurative encephalitis. 2 All these conditions are occa- 
sionally caused by otitis media. A few words are in order to differ- 
entiate between edema and swelling of tbe brain. In swelling of the 
brain the amount of solid constituents of the cell is increased, the amount 
of fluid contained remaining unchanged. In edema of the brain the 
amount of fluid, intracellular and intercellular, is increased as in any other 
edema. The pathology of the other diseases need not be mentioned 
except otitic hydrocephalus sui generis. 

It has been stated that real otitic hydrocephalus can occur only 
when latent hydrocephalus is present, which may become apparent 
through the stimulation of the aural disease, and produce the symptoms 
attributed to this entity. 

It is only of late that the technic of encephalography 3 and ventricu- 
lography has been employed to ascertain the clinical diagnosis, although 

From the Department of Laryngology, Rhinology and Otology of the University 
of Illinois College of Medicine. 

1. Symmonds, C. P. : Otitic Hydrocephalus, Brain 54:55-71, 1931; Otitic 
Hydrocephalic and Focal Cerebral Symptoms in Relation to Thrombophlebitis of 
the Dural Sinuses and Cerebral Veins, ibid. 60:531-550, 1937; Otitic Hydro- 
cephalus: A Report of Three Cases, Brit. M. J. 1:53-54, 1932. 

2. Not all authors recognize the existence of otogenic nonsuppurative 
encephalitis. 

3. Jerlang, E. : Otitic Hydrocephalus, Hospitalstid. 91:1028-1040, 1938. 
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Brunner 4 pointed out the necessity of making use of this diagnostic 
aid some years ago. A number of case reports 5 show that when intra- 
dural surgical intervention was performed in the cases described as 
those of otitic hydrocephalus a gush of fluid was encountered in open- 
ing the subdural spaces but no further pathologic condition was found 
and recovery ensued. Furthermore, in all the reported cases in which 
encephalographic examination was performed, enlargement of the 
ventricles was not found, but there was evidence of an increase of 
the cisternal spaces, so that it seems that otitic hydrocephalus is more 
external then internal. 

Clinically, it is important to decide whether surgical intervention on 
the brain is indicated in a case of aural disease with evidence of intra- 
cranial pressure, in other words, whether one is concerned with an 
abscess of the brain or with one of the nonpurulent diseases just men- 
tioned. A further differential diagnosis of any of the complications 
cannot be decisive, as treatment and prognosis in all these conditions 
are essentially alike. But even in this respect encephalography is fre- 
quently helpful. One is aided in coordinating the procedure with all 
other signs and symptoms and in being enabled to differentiate otitic 
hydrocephalus from swelling and edema of the brain and, in turn, these 
conditions from serous meningitis and nonsuppurative encephalitis. 
In otitic hydrocephalus there is an increase of spinal fluid either in the 
subarachnoid spaces (external) or in the ventricles (internal hydro- 
cephalus). Swelling and edema of the brain evidence occlusion of the 
subarachnoid spaces of the diseased side, the ventricle not being mark- 
edly changed. Nonsuppurative encephalitis and serous meningitis do 
not produce marked changes in the amount of spinal fluid, and the 
encephalogram probably shows normal findings. In contrast, abscess 
of the brain produces compression of the lateral ventricle. 

In the following description, I wish to report a case in which 
encephalographic examination performed at the proper time would have 

4. Brunner, H. : Zur diagnostischen Bedeutung der Enzephalographie be! 
otogenen Hirnkomplikationen, Wien. klin. Wchnschr. 47 : 199-202, 1934 ; Otogene 
intrakranielle Komplikationen, in Bumke, O., and Foerster, O. : Handbuch der 
Neurologie, Berlin, Julius Springer, 1928, vol. 10, pp. 194-267. 

5. Ersner, M. S., and Myers, D. : Otitic Hydrocephalus with a Suggestion 
as to Its Etiology, Ann. Otol., Rhin. & Laryng. 45:553-566, 1936. Seal, J. C. : Otitic 
Hydrocephalus (Pseudomeningitis) : Report of a Case, Laryngoscope 42:936- 
942, 1932. Smith, C. H. : Otitic Hydrocephalus, with Report of a Case, ibid. 
44:931-934, 1934. Garland, H. G., and Seed, G. S.: Otitic Hydrocephalus, Lancet 
2:751-753, 1933. Carr, F. C. : Report of a Case of Acute Mastoiditis Complicated 
by Interna! Hydrocephalus, Laryngoscope 41:635-637, 1931. MacAIpine, D. : 
Toxic Hydrocephalus, Brain 60:180-203, 1937. 
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prevented intracerebral surgical intervention and in which after the 
procedure had been carried out some healing influence was evidenced, 
such as it is known to possess for meningitis and epilepsy. 

REPORT OF A CASE 

M. R., a Negro, 15 years of age, was operated on for acute mastoiditis with 
recurrent otitis media of the right ear on March 29, 1939. The lateral sinus was 
exposed, situated directly in the antrum, and was found covered with granula- 
tions. However, his progress was uneventful and he was allowed to leave the 
hospital. On April 19, he reappeared at the dispensary with complete paresis 
of the right facial nerve. Radical operation on the right ear was performed and 
the dura exposed in the antrum. Three days later a temperature of 104 F. and 
horizontal-rotatory nystagmus to the right developed. Spinal puncture gave normal 
results. The temperature rose during the next few days to 105 F. and decreased 
slowly under the administration of neoprontosil. During this time the patient 
was stuporous but showed no further signs of intracranial involvement until 
May 1. He then had an epileptiform convulsion followed by severe headaches. 
Spinal puncture on the following day revealed increased pressure but clear fluid ; 
the Pandy reaction was slightly positive, and there were 10 cells. There was 
slight hemiparesis on the left and choking of the disks from 1.5 to 2 D. Under 
the impression that an abscess of the right temporal lobe was- present, the brain 
was exposed, but pus was not encountered. Postoperative^, the patient was 
irritable, and he returned to his previous stuporous condition soon thereafter. 
Two days later marked disturbance in the coordination of the left upper extremity 
and flaccid paresis of the arm and wrist developed. There was coarse nystagmus 
to the right. All reflexes were normal with the exception of the left triceps and 
radial, which were absent. In addition, the patient complained of a deep pain in 
his right eye. The following day encephalographic examination was performed 
to exclude an abscess of the brain. The temperature was around 102 F. during 
all this time. Slight paresis of the abducens nerve developed on the right side. 
Nystagmus and choking of the disks persisted, and on May 7 slight twitching and 
later central paresis of the left facial nerve was noted. The tongue deviated to 
the left, and the hemiparesis became more marked. There were no pathologic 
reflexes. A roentgenogram of the cervical part of the spine revealed the existence 
of a left cervical rib. 

As the clinical course still seemed to point in the direction of an abscess of the 
brain, another encephalographic examination was performed on May 8. Six hours 
later the patient had three consecutive epileptic attacks of the jacksonian type, 
confined to the left side. From then on, his temperature returned to normal ; all 
neurologic symptoms disappeared; the choking of the disks subsided rapidly, and 
recovery Avas uneventful. Two months after the third operation, the ear Avas 
dry and epithelized ; the paresis of the facial nerve on the right side was subsiding 
under faradic stimulation. In both encephalographic examinations, the fluid Avas 
found clear; the pressure Avas increased but othenvise normal. Thirty cubic 
centimeters Avas removed in the first and 35 in the second, each amount being 
replaced by 5 cc. less air. A third filling Avas performed before the discharge 
of the patient, about three Aveeks later. 

It seems adAusable to discuss the encephalographic findings as one. In all the 
films one has to differentiate tAVO points, the filling of the ventricular system and 
that of the subarachnoid spaces. The first filling shoAved a marked contrast in 
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the quantity of air contained in the ventricles in the anterior-posterior and in the 
posterior-anterior position of the head. The right ventricle was better filled 
than the left, irregular but not markedly enlarged. The subarachnoid spaces 
did not evidence filling on the right side but revealed excellent filling on the 
left. The lateral view showed the left ventricle well filled with the exception of 
the inferior horn, while the middle cella on the right side was incompletely filled. 
Similar films resulted from the procedure three days later. Encephalographic 
examination three weeks later, before the discharge of the patient, showed both 
ventricles ideally equal and the subarachnoid spaces well filled. The incomplete 
filling of the middle cella of the diseased side observed in the first two encephalo- 
graphic examinations suggested the presence of a blocking-off process but was 
only the result of the use of a small amount of air, as with a change in the 
position of the head air passed freely through the ventricles, while the entire 
subarachnoid space of the affected side could not be filled by moving the head. 

COMMENT 

In my case, a rise of temperature during two weeks, the increase 
of leukocytes in the blood, the rise of intracranial pressure, headache, 
papilledema and, finally, signs of left hemiparesis led to a tentative 
diagnosis of an abscess of the right temporal lobe. Exploration of the 
middle fossa was performed under this assumption, but no pus was 
encountered. Two errors must be admitted in this case, although for- 
tunately they did not cause harm to the patient. 1. An encephalographic 
examination was not performed before operation. 2. The flaccid paresis 
of the left arm should not have been accounted for by a central lesion. 
The first mistake was corrected three days after operation, when 
abscess of the brain was ruled out. The second point was cleared up 
when, in looking for possible reasons for peripheral brachial paresis, 
a cervical rib was discovered. The pressure of the rib on the brachial 
plexus during the convulsion which preceded the paresis may have 
caused flaccid paresis of the arm. 

Although the focal symptoms persisted and even slight central 
paresis of the facial nerve developed on the left side, a second encephalo- 
graphic examination yielding the same results and followed by rapid 
recovery helped to prove the nonexistence of an abscess of the brain. 
Whether the recovery was entirely due to the second encephalographic 
examination is difficult to decide. The favorable turn may have been 
due to the opening of the blocked arachnoid villi, the drainage of which 
was interfered with. 0 It is, however, more likely that the irritation 
of the meningeal vessels and of the brain tissue resulted in an increase 
in the blood supply to the brain and the removal of toxins and poisons. 

6. Hassin, G. B. : Hydrocephalus : Studies of Pathology and Pathogenesis 
with Remarks on the Cerebrospinal Fluid, Arch. Neurol. & Psychiat. 26:1164-1184 
(Dec.) 1930. 
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No doubt the decrease of intracranial pressure through spinal puncture 
and exposure of the dura also had some favorable healing effect. 

In the diagnosis in my case I can exclude otitic hydrocephalus with 
some certainty because of the lack of roentgen findings. Nonsuppura- 
tive encephalitis does not cause occlusion of the subarachnoid spaces, 
which occurred in my case. Serous meningitis is evidenced through 
changes in the spinal fluid. So either swelling or edema of the brain 
was present, most probably the latter. 

Without doubting the existence of true otitic hydrocephalus I should 
like to suggest that the term should be restricted to that condition proper, 
which should be differentiated clinically from other entities producing 
the same symptoms, so as to avoid the great confusion of names to 
which Williams 7 has recently called attention, all covering the same 
clinical picture. As encephalographic examination can be performed 
in cases of increased intracranial pressure of the middle fossa — with 
which cases alone this discussion is concerned — without harm to the 
patient, especially if only a small amount of fluid is removed and air 
is substituted, I believe it is necessary that it be performed routinely 
in all cases in which a suspicion of cerebral complications within the 
middle fossa is raised. The diagnostic help in excluding abscess of the 
brain and differentiating between nonsuppurative conditions is great. 
For the clinician, of course, the exclusion of abscess of the brain, which 
in turn excludes the necessity of intracerebral operation, is sufficient. 
The treatment of all other conditions is essentially alike, viz., clearing 
up of conditions of the ear and exposure of the dura of the middle 
fossa more extensively because of the papilledema. The prognosis with 
such conditions is generally favorable, and the papilledema usually sub- 
sides, even if a higher degree is present. This point is substantiated 
by a case observed at the Vienna Policlinic. 8 This was the case of a 
girl of 8 years, in which mastoiditis following scarlet fever was accom- 
panied by papilledema of 6 D. The dura of the middle fossa was 
exposed more widely, and the papilledema subsided to 3.5 D. four days 
later and disappeared completely within six weeks. The tentative diag- 
nosis in the case at the time was scarlatinal encephalitis accompanied 
by mastoiditis. 

SUMMARY 

In juvenile or adolescent patients suppurative otitis media, papil- 
ledema, headache, vomiting and increased pressure of the spinal fluid 
can be explained, as described by Symmonds and others, as a result 

7. Williams, H. L.: The Underlying Factors Concerned in Otitic Hydro- 
cephalus, Tr. Am. Laryng., Rhin. & Otol. Soc. 44:36-83, 1938. 

8. Grabscheid, E.: Scharlachencephalitis, Mastoiditis Concomitans Monatschr 
f. Ohrenh. 66:1133, 1932. 
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of otitic hydrocephalus but also as a consequence of (1) swelling of 
the brain, (2) edema of the brain, (3) serous meningitis and (4) non- 
suppurative encephalitis. 

Encephalographic examination should be used routinely to differ- 
entiate these conditions from abscess of the brain and also to help in 
distinguishing between them. As a favorable prognosis results from 
this procedure, the ventricles can also be filled with air in cases of 
increased intracranial pressure without harm to the patient, if the neces- 
sary precautions are observed and the disease is localized within the 
middle fossa. 

A case is reported in which encephalographic examination if per- 
formed at the proper time would have prevented surgical cerebral 
exploration but when performed later in the course of the disease aided 
in the making and confirming- of the diagnosis and in the improvement 
of the patient’s condition, which was most likely produced by an edema 
of the brain. 

The presence of a cervical rib complicated the clinical picture, pro- 
ducing peripheral brachial paresis. Complete recovery ensued. 

The use of the term “otitic hydrocephalus” should be restricted 
solely to that condition as proved by encephalographic examination. 

The prognosis, even with a higher degree of papilledema, is favor- 
able even without much decompression of the brain, as proved in a 
second case, in which a 6 D. papilledema gave way to normal conditions. 



CONGENITAL FISTULA OF THE NECK COM- 
MUNICATING WITH THE MIDDLE EAR 

JOSEPH G. DRUSS, M.D. 

AND 

BENJAMIN ALLEN, M.D. 

NEW YORK 

Congenital fistula of the neck has been a subject of wide and varied 
interest in medicine both in the United States and abroad for the past 
century. During this time it not only has held the academic interest 
of the embryologist and anatomist but has been a matter of practical 
concern to the otolaryngologist, the general surgeon and the internist. 
This is evidenced by a literature replete with contributions, many in the 
form of excellent monographs 1 from the representatives of these 
specialties.- The purpose of this paper is not to give a comprehensive 
review of the literature but rather to add to it the report of a more or 
less unusual case, in which a fistula of the neck communicated with the 
middle ear. We have had the opportunity to study this case clinically 
and histologically. In this report an attempt is made to indicate the 
derivation of this fistula and to correlate the many unusual anatomic 
features presented. 

REPORT OF A CASE 

A 5 month old girl was referred by Dr. S. Karelitz to the pediatric service of 
the Mount Sinai Hospital because of an infection of the upper part of the respiratory 
tract. On the day after admission the temperature abruptly rose to 108 F., and 
the infant died. The cause of the hyperpyrexia was not determined. 

At birth a marked deformity of both ears had been observed. During the first 
few weeks of life the patient had had marked difficulty in feeding, accompanied by 
regurgitation of milk through the nose and also occasionally through the ears. 
After this period the feeding had been normal. Pertinent in the family history was 
the presence of fistulas of the neck in the father, in the father’s aunt and in the 
father’s grandmother. 

Physical Examination . — The appearance of the face was fishlike. The eyes 
seemed small, the nose prominent and the chin receding. There was a suggestive 
webbing of the toes. The trunk and extremities were well developed and showed 
no other abnormalities. 


From the Otologic Service and Department of Laboratories of the Mount Sinai 
Hospital. 

1. Leegaard, F. : Arch. f. Laryng. u. Rhin. 26:125-234, 1912. Marx, H. in 
Henke, F., and Lubarsch, O.: Handbuch der speziellen pathologischen Anatomie 
und Histologie, Berlin, Julius Springer, 1926, vol. 12, pp. 609-734. 
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Both auricles were microtic. The pinna was represented by a heavy, almost 
ropelike band, in which the helix and anthelix seemed fused and in which the tragus, 
antitragus and lobule could be but barely identified. The auricle was lower than 
usual— at the level of the angle of the jaw. Two fistulas communicated with each 
other on each side of the head (fig. 1). One of these was observed to begin as a 
small opening in the anterosuperior part of the malformed auricle, close to the 
external auditory meatus, and to course backward and downward, making its exit 
in the neck immediately behind and at the lower margin of the auricle. At this site 
there was a slitlike opening about 1 cm. in length. A probe could be passed between 
the two orifices. The second fistula extended from the latter orifice medially and 
forward into the deep structures of the neck. A second probe could be passed into 
this fistulous tract for about 4 cm. The external meatus in its outermost part 
seemed well developed; in its deeper portion, however, it was so narrowed that 
the drum could not be visualized. 

Histologic Examination in Serial Sections of the Right Temporal Bone. — The 
external auditory canal was much lower than normal. It was considerably narrowed 
and tortuous in its course inward. It narrowed to a fine fistulous channel and then 
widened as it approached the middle ear. It was lined by stratified squamous 
epithelium, undergoing excessive desquamation. Hair and ceruminous and sebaceous 
glands beneath the epidermis were clearly demonstrable. 

The mastoid was undeveloped. It was comprised of cancellous bone marrow. 
Pneumatization was not evidenced. The antral cavity was relatively small. It 
was partially occupied by embryonic mesodermal tissue. The roof of the antrum 
dipped downward considerably, and the digastric and sternomastoid muscles were 
inserted relatively high. This resulted in a marked narrowing of the antrum from 
above downward. There was an acute suppurative process in the antrum with 
ulceration of the mucosa. 

The tympanic cavity was separated from the; external auditory meatus by a 
rudimentary tympanic membrane anteriorly and by a plate of bone posteriorly. The 
origin of the plate of bone could not be determined. It merged with the tympanic 
and the squamous portion of the temporal bone. The tympanic membrane was 
relatively thick. It was lined externally by stratified squamous epithelium and 
internal ly by cuboidal epithelium in its posterior portion. Anteriorly, however, 
in close proximity to the eustachian tube, the lining epithelium reversed itself so 
that the external layer of the drum was cuboidal and the internal layer was stratified 
squamous epithelium. 

The tympanic cavity also was considerably narrowed from above downward. 
The floor of this cavity was not comprised in its entirety of bone. The jugular 
dome, which was relatively small, comprised only the posterior part. Anteriorly 
the floor was formed by muscle tissue, which, because of its high insertion, 
encroached on the lumen of the tympanic cavity. The ossicles were malformed. 
The short process of the malleus was inserted on the roof of the external canal. The 
head of the malleus impinged on the squama of the temporal bone. The head of the 
incus was ankylosed to the roof of the antrum. Two plates of bone extending from 
the inner tympanic wall coursed through the tympanic cavity and attached them- 
selves to the squama. The jugular bulb was relatively small and posteriorly was 
considerably lower than usual. 

There was evidence of an acute suppurative process in the middle ear. 

A fistulous tract took its origin in the neck below and somewhat posterior to 
the external canal. It coursed upward, mediad and anteriorly and terminated in the 




Fig. 1. — Photograph of the infant, showing the malformed auricle with a probe 
in each of the two fistulas. One probe (A), inserted in the auricular fistula, enters 
in front of the helix and makes its exit just behind and below the auricle. This 
site of exit is the point of entrance of the lateral fistula of the neck. A second 
probe ( B ), inserted in this fistula leads into the middle ear. The photograph was 
presented by Dr. Karelitz. 



Fig. 2. — Photomicrograph; vertical section through the antrum, showing the 
lateral fistula of the neck, F, close to its external opening. At this site the fistula 
is bifurcated and Y shaped. The external auditory canal, EAC, is considerably 
contracted and the antral cavity, A, narrowed. 

ESC represents the external semicircular canal ; FN, the facial nerve and PSC 
the posterior semicircular canal. 
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hypotympanum. About midway in its course it divided into two parts (fig. 2), 
an anterior one, which ended blindly in the neck, and a posterior one, which widened 
and terminated, as just stated, in the tympanum (fig. 3). The fistulous tract was 
lined by stratified squamous epithelium undergoing hornification. Beneath the 
epidermis were seen serous and mucous glands and lymph nodes. As the fistula 
approached the tympanum it was partially lined by cuboidal epithelium. At that 
site, however, the inner layer of the tympanic membrane was comprised chiefly of 
stratified squamous epithelium. 

The facial nerve in the tympanum was much lower than usual. Multiple dehis- 
cences in its bony canal communicated both with the dura and with the tympanic 



Fig. 3. — Vertical section through the tympanum, illustrating the opening of the 
fistula into the tympanum. A plate of bone, B, ends blindly in the posterior part of 
the external auditory canal ; the malformed ossicles and the formation of new bone 
may be seen adjacent to the facial nerve. 

EAC represents the external auditory canal; ESC, the external semicircular 
canal; F, the fistula; FN, the facial nerve; I, the incus; M, the malleus; PSC, the 
posterior semicircular canal; SSC , the superior semicircular canal, and T, the 
tympanum. 

cavity. The chorda tympani nerve could be identified in the external canal but 
could not be traced in its course through the tympanum. 

The bony and the membranous labyrinth were essentially normal. 
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COMMENT 

The outstanding feature in this case was the presence of a lateral 
fistula of the neck which communicated with the middle ear. Of further 
interest was the association of this fistula with a second fistula of the 
auricle and with congenital malformations of the external and middle 
ears. These anomalies are no doubt intimately related to the embryonic 
branchial system. 

It is not our intention to give a detailed review of the development 
of the branchial system. The subject has been adequately covered 
since the original works of Rathke 2 and Ascherson 3 in 1832. It suffices 
for the purpose of this case report to recall but a few outstanding 
features. 

The first pharyngeal pouch, represented by the eustachian tube and 
the middle ear, and the first branchial cleft, represented by the external 
auditory meatus, are the only portions of the branchial apparatus in 
man which retain in later life characteristics of their embryonic state. 
The remainder of the branchial system disappears after the first few 
weeks of embryonic life, giving rise, however, to important structures 
which persist throughout postfetal life. Failure of proper development 
of the branchial s) ), stem results in malformation of these structures and 
in the formation of congenital branchiogenetic fistulas. With these 
preliminary statements we can now discuss in a general way the 
anomalies observed in this case. 

1. Fistula of the Neck Communicating with the Middle Ear . — Lateral 
fistulas of the neck are by no means uncommon. They may appear in 
members of the same family and through three or four generations. 
The external opening of these fistulas usually appears along the anterior 
border of the sternocleidomastoid muscle at any level from that of the 
mastoid tip to that of the clavicle. The internal opening, when the 
fistula is complete, communicates with the pharynx and is almost 
invariably in or near the tonsillar fossa. More often the fistula is 
incomplete and ends as a blind tract in the deeper structures of the 
neck. It is generally agreed that the fistulas are derived from the 
branchial system. There still exists a difference of opinion, however, 
as to the exact site of their origin. Von Kostanecki and von Mielecki, 4 
in a comprehensive review of the subject, ascribed it to the second 
pharyngeal pouch. On the other hand, Wenglowski, 5 on the basis of his 

2. Rathke, cited by Lewis, F. T., and Bremer, J. L. : Textbook of Histology, 
Philadelphia, P. Blakiston’s Son & Co., 1927, p. 223. 

3. Ascherson, F. M. : De fistulis colli congenitis adjecta fissurarum branchi- 
alium in maminalibus avibusque historia succincta, Berlin, C. H. Jonas, 1832. 

4. von Kostanecki, IC, and von Mielecki, A.: Virchows Arch f path Anat 
120 :3S3-436, 1890; 121:55-87, 1890. 

5. Wenglowski, R.: Arch. f. klin. Chir. 100:789-892, 1912-1913. 
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painstaking study, stated the belief that they are derived from the 
embryonic thymic duct, a remnant of the third pharyngeal pouch. 
Other investigators 0 have implicated other sections of the branchial 
system. Of especial interest to us, however, are the few reported cases 
in which the fistulas were considered derivatives of the first branchial 
cleft. Virchow’s often cited case, 6 7 published in 1865, is a classic 
example. In this instance the outer opening of the fistula was below 
and behind a microtic auricle and the inner opening in the nasopharynx, 
a short distace from the eustachian tube. In Konig’s case 8 also deriva- 
tion from the first branchial cleft was evidenced ; here the external orifice 
was located at the anterior margin of the sternocleidomastoid muscle 
about 2 cm. below the auricle. The fistulous tract extended through 
the substance of the parotid gland and terminated in the external 
auditory canal. 

Communication of a lateral fistula of the neck with the middle ear, 
observed in the case herein reported, is most unusual. Only 1 similar 
case, namely, that of Riedel, 9 has to our knowledge been previously 
reported. In this instance a fistulous tract was resected at operation 
from the angle of the jaw to the styloid process. Resection of the entire 
fistula could not be performed, but the belief was stated that on probing 
1 to 2 cm. further the middle ear was entered. 

A study of the character of the lining epithelium and subepithelial 
tissue by microscopic examination at times aids in establishing the 
origin of a fistula. Thus the presence of ectodermal tissue indicates 
origin from a branchial cleft. On the other hand, the presence of 
ciliated epithelium only, particularly with underlying lymphoid tissue, 
suggests that the fistula is derived from a pharyngeal pouch. However, 
when the fistula is lined by two or more types of epithelium, as in the 
case described by us, it becomes more difficult to determine its deriva- 
tion. The presence on histologic examination of stratified squamous 
epithelium, with its subepidermal structures, lining the fistula in almost 
its entirety, however, favors origin from a branchial cleft. The close 
association of the fistula with the malformed parts of the external and 
the middle ear seems further to localize its origin in the first branchial 
cleft. 

II. Fistula of the Auricle . — The communication of a fistula of the 
auricle with the surface of the neck observed in this case also is most 

6. Carp, L., and Stout, A. P. : Ann. Surg. 87:186-209, 1938. Hyndman, O. R., 
and Light, G. : Branchial Apparatus : Its Embryologic Origin and Pathologic 
Changes to Which It Gives Rise, with Presentation of the Familial Group of 
Fistulas, Arch. Surg. 19:410-452 (Sept.) 1929. 

7. Virchow, R. : Virchows Arch. f. path. Anat. 32:518, 1865. 

8. Konig, F. : Arch. f. klin. Chir. 51:578, 1895. 

9. Riedel: Verhandl. d. deutsch. Gesellsch. f. Chir. 26:125-127, 1897. 
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unusual. In the vast majority of instances the so-called congenital 
auricular fistula is in reality a shallow tract which ends blindly . 10 It is 
the simplest and most common type of developmental abnormality of the 
external ear. It is believed to be caused by faulty coalescence of the 
embryonic auricular hillocks first described by His . 11 These hillocks 
normally arise from the first and second branchial arches and after 
coalescence assume the form of the auricle . 12 The congenital aural 
fistula most often is situated at the anterior rim of the helix, is ecto- 
dermal and terminates blindly a short distance inward. Rarely is this 
type of fistula complete. Kuttner 13 described an instance in which this 
condition prevailed. When the fistula is complete its derivation is 
believed to be from the first branchial cleft rather than from the 
improper fusion of the auricular tubercles. We are in accord with this 
view. We are further of the opinion that the auricular fistula in the case 
reported by us, because of its extent and because of its communication 
with the second fistula in the neck, can best be explained on the same 
basis. 

III. Malformations of the Middle and the External Ear . — The mal- 
formations of the external and the middle ear noted in the case under 
discussion can likewise be attributed to faulty development of the 
branchial apparatus — the malformations of the external canal, the malleus 
and incus, the middle ear and antrum and the stapes to faulty develop- 
ment of the first branchial cleft, the first branchial arch, the first 
pharyngeal pouch and the second branchial arch, respectively. 

A review of the congenital anomalies observed in the case described 
discloses their close embryologic relation, namely, that they are all 
derived from the first and second divisions of the branchial system. 

SUMMARY 

A case of congenital lateral fistula of the neck communicating with 
the middle ear is presented with detailed gross and microscopic studies. 
Other congenital malformations of the external and middle ear, includ- 
ing a fistula of the auricle, are considered. An attempt to correlate 
these anomalies and to determine their origin is made. 

10. Selkirk, T. K. : Fistula Auris Congenita, Am. J. Dis. Child. 49:431-447 
(Feb.) 1935. Congdon, E. D. ; Rowhanouvougse, S., and Veramisara, P. : Am. J. 
Anat. 51:439-463, 1932. 

11. His, W. : Anatomie menschlichen Embryonen, Leipzig, F. C. W. Vogel 
18S5, pt. 3, pp. 211-221. 

12. Streeter, G. L. : Contrib. Embryol. (no. 69) 14:111-128, 1922. 

13. Kuttner, H. : Deutsche med. Wchnschr. 39:489, 1913. 



IS MEDICAL PHONETICS AN ESSENTIAL PART 
OF OTORHINOLARYNGOLOGY? 


PAUL J. MOSES, M.D. 

SAN FRANCISCO 

If an otologist thinks of a speech clinic he has in mind a class of 
stuttering and lisping children under the care of a speech teacher. In 
literature he finds articles on stuttering and “nervous speech disorders” 
written by doctors of philosophy and only rarely one by a doctor of 
medicine. The university speech clinics are as a rule affiliated with 
departments of public speaking or dramatics or — if the problem is con- 
sidered medical — connected with pediatrics and consequently run by 
teachers. The work done by these departments is excellent — there is 
no doubt about it. 

The great question is : Is phonetics a psychologic problem or a 
medical one which has been neglected by physicians? Two examples 
from the otologist’s practice shall serve to clarify the situation. After 
thyroidectomy the recurrent nerve can be impacted or stretched or 
severed. In the case of an impacted or severed nerve the practitioner 
certainly can try a new operation — with doubtful success, however. 
He finds the typical primary symptoms of a paralyzed recurrent nerve : 
hoarseness, high-pitched voice and waste of expiratory air in speaking. 
And only because he does not consider phonetics a medical field such 
patients are frequently neglected. With careful treatment vocal func- 
tions could have been restored to a great extent. 

If one is familiar with the diagnosis of the different rhinolalias 
one cannot overlook functional weakness of the soft palate. This mani- 
festation effectuates the same speech symptom as does diphtheria, open 
rhinolalia. The air escapes through the nose because of the deficient 
closure of the nasopharynx. Enlarged adenoids act as an absorbing 
medium partially obstructing the passage of the air through the nose. 
By removing them carelessly one establishes open rhinolalia. Some 
weeks later the mothers of such poorly speaking children cannot be 
put off any longer; the children will never speak normally again. 

These are two conditions of the many that the phonetician sees 
in medical speech clinics. They are medical problems which are fre- 
quently overlooked or badly taken care of. 

From the Department of Oto-Laryngology (Speech and Voice Division), the 
Stanford School of Medicine. 
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The equipment of a clinic for diseases of speech and voice proves 
sufficiently its purely medical basis. It consists of the following 
articles : 

1. The regular outfit of an otorhinolaryngologist. It goes without 
saying that the basic training of a physician for the speech and voice 
has to be that of an otorhinolaryngologist. 

2. The stroboscop. It makes visible both the vibrations and the 
level of the single vocal cord. 

3- The kymograph. It is used as follows : 

( a ) For the recording of respiration in connection with a thoracic 
and abdominal rubber belt. 

( b ) For the recording of articulation. The patient speaks into 
an English narcosis mask connected by a rubber tube with a Marey 
tambour. A glass olive is fixed in his nose and by another rubber 
tube connected with another tambour. Hence one is able to register 
oral and nasal vibrations of air in speaking. The formation of con- 
sonants and vowel waves becomes visible. The instrument records the 
finest changes in articulation, as seen in the initial stages of multiple 
sclerosis and general paresis. 

(c) For the control of a tone in singing. This registration in con- 
nection with the record of respiration gives evidence of many distur- 
bances of the singing voice. 

(d) To register the stream of air escaping through mouth and nose 
in speaking. It measures most exactly the various kinds of rhinolalia 
in such cases as have been described. 

( e ) It measures intensity, duration, quality and exactness of sounds. 
This is important for numerous nervous diseases and furnishes a clue 
to their diagnosis, e. g., epilepsy, Huntington’s chorea and bulbar par- 
alysis. 

4. The otophone. When put before the patient’s mouth it indicates 
his kind of abnormal articulation in lisping. 

5. The nasophone. It makes audible the stream of air escaping 
through the nose in rhinolalia. 

6. The phonograph recording machine. It serves as a control of 
diagnosis and therapy. The record is a permanent diagnostic means 
not unlike a roentgenogram. It permits reexamining a speech or 
voice symptom as often as necessary. It makes the patient aware of 
his speaking technic. Moreover, it is a useful device for students, 
as they can study from it the symptoms of neurologic conditions 
which otherwise would hardly be available for them. 
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7. A baby piano or a little harmonium. It helps to classify the 
pitch of a sound either spoken or sung; e. g., in cases of functional 
irritation of the larynx in consequence of too low or too high a 
speaking voice a new natural pitch has to he determined. The patient 
accommodates his pitch to the one given by the instrument. 

8. The oscillograph. It is not necessary, because of its more tech- 
nical purposes. Its practical value for diagnosis and therapy is not 
considerable, and it is expensive. 

This is the mechanical outfit. The main instrument, however, has 
not been mentioned yet : the doctor’s ear. This ear should be especially 
good, trained and — if possible — musical. Its sensitivity must be trained 
just as the student must acquaint himself with the use of a stethoscope. 
The roentgenologist’s eye sees more on a roentgenogram than the 
lay person’s. The phonetician’s eye has to learn to decipher kymo- 
graphic records. Time and experience will teach one how to deal with 
the more technical problems. 

However, there is something more in the work than the skilful 
mechanical application of the various apparatus. When dealing with 
neurotic persons, with those presenting problems of behavior, with 
children with different intelligence quotients or with parents from the 
psychiatric ward a special training in psycholog}' and psychiatry is 
required. 


VOICE 

Medical phonetics includes study of the organic as well as the func- 
tional vocal diseases and of vocal hygiene in schools. Important among 
organic diseases is singer’s nodes. It is known that it does not help 
only to remove them, because they regrow, unless the cause for their 
existence, the wrong use of the voice, is removed. 

If the shoe presses one must not only cut the corn but also widen 
the shoe. With the technical means mentioned it is possible to trace 
and register the incoordinations and to try to correct them. 

Many vocal disturbances in all stages of life are results of mutation, 
or change, of voice. Boys and girls can reveal a prolonged mutation, 
boys a persistent high pitch — the so-called persistent falsetto voice — 
without any endocrinologic impairment. Other symptoms of this com- 
plex are hoarseness, aphonia and divergence of the chest and head 
register. Menstruation, pregnancy and senility are likely to cause 
vocal impairments. 

Paralysis of the recurrent nerve can be due to numerous intra- 
thoracic processes, such as gumma, sarcoma, pneumonoconiosis and 
aneurysm, which can hardly be influenced. After thyroidectomy 3 
per cent of all patients suffer from vocal defects caused by a lesion of 
the recurrent nerve. These defect's can be treated successfully with 
phonetic procedures. 
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Laryngectomy, laryngo fissure and resection of the vocal cords have 
presented new tasks for the phonetician. The esophagus and the 
stomach have to replace the lungs. The laryngectomized patient has 
to learn to swallow air, in order to develop eructation, first into a 
single sound and in the end into a sentence. Some patients without a 
larynx even learn to sing. 

The functional vocal diseases are often professional. Phonastheny 
(weakness of voice) with its symptoms of hoarseness, tiredness and 
nervousness is found in singers as well as speakers. If laryngitis is 
wrongly diagnosed and the vocal cords are treated — or rather mis- 
treated — with silver nitrate or if one advises the patient to take a vaca- 
tion and rest his voice, he will come back, his voice rested, and start 
his professional talking with the same incorrect technic as before. Some 
weeks later the same trouble will start again, and neither silver nitrate, 
nor short waves nor vitamin B will give him any relief. The method of 
choice is phonetic examination and instruction in the physiologic use 
of the voice. 

The impairments of children’s voices in schools is due to choral 
singing. Each child tries to excel his neighbour in intensity of voice. 
Another cause is the glottic stroke (hard attack of a sound 'instead of 
a soft one). To prevent the children from enforcing an exaggerated 
range in singing the songbooks nowadays are adapted to the physio- 
logically small range of a child. Nevertheless they sing operettas in 
public schools which surpass their natural capacity. 

Singing during mutation is another problem, especially in schools 
with children of different races. Mutation endangers the larynx and 
voice and constitutes the basis of many vocal diseases. The handling 
of this problem in schools is difficult, because, according to their race, 
children undergo mutation between 9 and 15 years of age. During 
this time, then, one group of children needs special vocal care. 


SPEECH 

Speech problems occur more frequently in clinics than voice prob- 
lems. Many patients belong to the group with pathologic speech 
development. The first thirty months of life are considered a period 
of physiologic mutism. If a child between the. ages of 2^4 and 3 
years does not talk, this deficiency is called “prolonged physiologic 
mutism.” If it persists one speaks of “hearing-mutism.” This term 
signifies the lack of a speaking function in spite of normal hearing. 
This is in contrast with deaf-mutism, which signifies the lack of a 
speaking function because of deafness. Hearing-mutism takes normal 
intelligence for granted — otherwise, the phenomenon is called idiotic- 
mutism. 



448 


ARCHIVES OF OTOLARYNGOLOGY 


Word deafness and mind deafness should be included in this 
chapter. Both are based on an existing hearing function, which, however, 
cannot be utilized on account of an assumed anatomic or psychologic 
lesion. To know these facts is especially valuable for the interpretation 
of hearing tests. Completely negative responses to a test in a child 
need not indicate real deafness. It could also be brought about by mind 
deafness (i. e., the incapability of interpreting noise, sounds and words). 

A test often valuable for the differential diagnosis between hearing- 
mutism and deaf-mutism is Froschels’ "itching reflex,” a lid reflex 
to scratching of the auditory canal, positive with hearing-mutism, 
negative with deaf-mutism. 

The therapy has to stimulate both acoustic concentration and acoustic 
perception. The value of clipping the frenum of the tongue in order 
to accelerate the development of speech is only imaginary. The theory 
of “tonguetie” goes back to Celsus (30 A. D.), to whom the tongue 
was the speech center. Since brain centers are known it has become 
ridiculous to try to influence the psychologic factor of the development 
of speech by applying a pair of scissors. 

Functional disorders of speech consist of mispronunciations, non- 
pronunciations or substituting one letter for another. Lisping can 
be interdental, addental, lateral or nasal. It is due hardly ever to an 
anatomic basis (gap between teeth, etc.) but to psychologic reasons 
or to general articulatory awkwardness. 

Stutterers crowd the speech clinics. Their problem has gained 
popular interest because of the publicity in magazine and newspaper 
articles. The advantage of these is undoubtedly that the stutterer no 
longer seems ridiculous. Stuttering being a complex of psychoneurotic 
and psychologic manifestations it is absolutely necessary that doctors 
should diagnose the patients. Textbooks of otology contain quotations 
from psychologists on the nature of stuttering and its neurologic nature, 
as if medical phonetics did not exist. And the continued use of the 
terms "stuttering” and "stammering” without any scientific discrimi- 
nation proves sufficiently the lay character of many publications. To 
a physician, the repetition of letters or syllables is the manifestation 
of a clonic spasm, and the pressure symptom, when the patient is unable 
to start a sound, the manifestation of a tonic spasm. 

Stuttering can be explained as the expression of an exaggerated 
pathologic concentration on the details of speech mechanism. It leads 
to superfluous muscular strain. 

The dogmatic quarrel about the origin of stuttering is only theoretic. 
The importance of left-handedness has been greatly overestimated. 
The problem of handedness is by no means new, but has been well 
known for forty-five years. It is of some significance for about 6 per 
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cent of all stutterers. In many other cases the condition has to be 
determined as “associative aphasia,” aphasia due to wrong associations 
of “I cannot speak” or “It does not work.” An assumed organic inferi- 
ority leads to the term spastic neurosis of coordinations if one assumes 
a special center for the coordination of syllables. 

Another problem closely related to stuttering is paraphrasia prae- 
ceps, cluttering, a precipitancy of speech with marked rhythmic impair- 
ments. This speech disorder is closely connected with a corresponding 
disorder of the thinking process. 

The otologist is more interested in organic speech defects, e. g., 
impairments of the soft palate. Open rhinolalia is a symptom of cleft 
palate or of paralysis after diphtheria, after encephalitis, in bulbar or 
pseudobulbar processes or in myasthenia gravis and frequently is purely 
functional without any anatomic lesions. 

The diagnosis can be registered by the apparatus described. The 
therapy is active (exercises) and passive (electric vibration, massage 
and faradization). 

Closed rhinolalia occurs in cases of adenoids or excessive nasal 
hypertrophy. Mixed rhinolalia is the coincidence of the symptoms 
of the open and the closed form. 

In phonetics mutism is considered the innate incapability of talking. 
Any loss of a previously existing power of speech must be called 
“aphasia.” Cases of motor and sensory aphasia in children, as well 
as in adults, offer material to speech clinics that mostly is badly neg- 
lected. Patients who have lost the power of speech (physical mechan- 
ism) or the faculty of language (psychologic mechanism) by apoplexy 
have to face a hopeless life because of their incapability of expressing 
themselves. The therapy consists in reeducation. Some weeks after 
the occurrence of apoplexy with motor aphasia the phonetician care- 
fully teaches with the help of a mirror the placement of lips and tongue. 
With sensory aphasia the demonstration of pictures and objects accom- 
panied by their names slowly pronounced helps to rebuild the language 
and to repair the vocabulary. A close cooperation between neurologic 
and phonetic clinics should be established for both therapeutic and diag- 
nostic reasons. 

Scripture developed the theory that from analyzing records of 
speech on the kymograph one can establish the diagnosis of multiple 
sclerosis, of epilepsy and of other nervous diseases, either by counting 
the vibrations (to find the symptom of the rigid speech melody char- 
acteristic of epileptic patients) or by comparing explosions (a patient 
with dementia paralytica is unable to explode the letter “p” regularly 
if he repeats it several times). 
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CONCLUSION 

The more exact methods of modern experimental phonetics, which 
before have been used only for linguistic purposes, will gradually find 
their way into the otologist’s office’ The movements of the larynx, of 
the palate and of the lips, as well as any air vibrations of voice and 
speech, can be registered with the same exactness as the electro- 
cardiogram records the auricular and ventricular activity of the heart. 

It must be admitted that a great number of the nervous diseases 
mentioned do not, strictly speaking, belong to the otologist’s field. How- 
ever, these diseases reveal symptoms in the organs of his field, which 
can only be detected by a thoroughly trained otologist. Parkinson’s 
paralysis, for instance, affects the voice, and one can help to establish 
a diagnosis by recording the inaudible microscopic tremulous move- 
ments of the larynx. Specialists interested in constitutional problems 
will find that the human voice gives new evidence and furnishes new 
clues for certain constitutional types. To the different constitutional 
types (Sigaud, Kretschmer) are correlated different variations of 
voice. Thus phonetics is able to spread the importance of otorhino- 
laryngology and may be considered its fruit-bearing branch. 



OTOSCLEROSIS 

POSTAURICULAR APPROACH IN OPERATIVE TREATMENT 

HENRY M. GOODYEAR, M.D. 

CINCINNATI 

Operative treatment of otosclerosis is attracting considerable interest, 
but the operative technic by the endaural route as well as by the posterior 
approach has been so trying and exhausting, the operation often lasting 
from three to five hours or more, that many aurists have been dis- 
couraged from attempting to settle its value for themselves. 

Whether operative treatment of the disease will be generally accepted 
will be known only after more extensive use and experimentation. 
Canfield 1 is especially to be commended on his recent experiments with 
labyrinthine fistulas. 

I wish to describe a postauricular approach with little or no dis- 
turbance of the middle ear, which is reasonably simple to perform, 
giving an excellent opening in the horizontal semicircular canal by 
means of an instrument which gives greater ease of control than a gouge 
or a chisel and which I believe will be more acceptable to most operators 
than an electric burr. This operation also offers a method, which I shall 
describe in detail, of securing the thinnest and most approximate mem- 
brane that could reasonably be obtained to cover the opening made in 
the canal. 

If local anesthesia is to be used, the patient is given 1*4 grains 
(0.1 Gm.) of seconal 2 on the evening before operation. Two hours 
preceding operation 3 grains (0.2 Gm.) of sodium amytal is given by 
mouth, with a hypodermic injection of grain (0.02 Gm.) of morphine 
and % 00 grain (0.3 mg.) of scopolamine hydrobromide. One hour 
before operation a second hypodermic of % grain (0.01 Gm.) of 
morphine is given. 

From the Otolaryngological Department, College of Medicine, University of 
Cincinnati. 

1. Canfield, N. : Labyrinthine Fistulas : Report of Experiments on the Vital 
Response to Various Methods of Producing Defects in Bone, Arch. Otolarj-ng. 30: 
50-62 (July) 1939. 

2. Seconal is stated by the manufacturer to be sodium propylmethylcarbinvlal- 
lvlbarbiturate. The preparation has not been considered by the Council on Pharmacv 
and Chemistry of the American Medical Association. 
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Locally, a 1 per cent solution of procaine hydrochloride with epineph- 
rine is injected through the skin and the periosteum in the line of 
incision and along the posterior bony wall of the canal. 

Local anesthesia has been recommended for the endaural approach 
because of the unusually long time of operation and the hope of a 
response from the patient when the semicircular canal is opened. For 
the postauricular approach, a much shorter operation. I see no reason 
why a general anesthetic should not be used if preferred. 

With the area under local anesthesia the patient is usually so 
stuporous that any indication of better hearing, unless volunteered 
without questioning at the time of the uncapping of the semicircular 
canal, is not significant. 

The incision is carried well posteriorly in the edge of the hair line 
and not below the tip of the mastoid. The tissues, including the 
periosteum, are elevated forward, the superior and posterior bony walls 
of the auditory meatus being exposed. 

The cortex is removed by means of a Hudson hand perforator 
and a burr, 3 the posterior wall of the canal being lowered as the burr 
deepens the mastoid cavity. The horizontal semicircular canal and 
the short limb of the incus are brought into view by means of a Spratt 
curet and a round one. 3 

The soft tissues are carefully separated from the outer portion of 
the posterior bony wall of the canal, the operator being careful to 
remove the bone above and below to give the full exposure of the soft 
tissues which cover the posterior wall. Great care must be taken 
that the deeper tissues near the posterior tympanum are not disturbed 
or separated at this time. 

Once the posterior soft tissues are exposed in the outer two thirds, 
a narrow scalpel is used to incise the soft tissues of the posterior wall 
of the canal through and through at right angles (fig. 1) to the canal 
1 cm. from the posterior attachment of the tympanum. 

Now the outer part of the canal can be moved forward (fig. 1 C ) 
without danger of any detachment at the annulus tympanicus, a most 
important precaution. 

The rest of the bony posterior wall of the canal is slowly removed 
from the soft tissues by means of John D. Richards' mastoid curets 
(fig. 2), which must be perfectly sharp and small or moderate in 
size. The bone is thinned anteriorly and lowered by shaving from above 
downward, the upper edge of the bony mastoid cavity being used as a 
fulcrum (fig. 3). 

3. Goodyear, H. M. : The Radical Mastoid Operation: Use of the Tensor 
Tympani Muscle in Closing the Eustachian Tube, Laryngoscope 49:580-590 (July) 
1939. 
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The posterior bony wall of the auditory canal is lowered to approxi- 
mately the level of the annulus tympanicus. 



Fig. 2. — John D. Richards’ mastoid curets, bent at an angle of 45 degrees, sizes 
0 and 2 (Tieman & Co., New York). 


With the horizontal semicircular wall of the canal exposed, it is 
uncapped with a small sharp Richards curet, the operator slowly 
shaving downward and slightly posteriorly, parallel to the canal, using 
the upper edge of the mastoid cavity as a fulcrum (fig. 3). 
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First, a small bluish gray line appears, representing the bony canal, 
which is outlined for a distance of 3 to 5 mm. The exposure is made 
the full width of the labyrinthine canal (fig. ID), and the endosteum 
is broken, some perilymphatic fluid being permitted to escape. With a 
magnifying glass the intact membranous labyrinth may be seen. 

Vertical incisions (fig. 1 A and B ) are now made in the skin flap, 
the operator guarding against any pulling that might separate it from the 
tympanum. This flap is then turned backward and comes to lie firmly 
over the opening in the horizontal canal (fig. 4). 

A small piece of gauze treated with petrolatum or paraffin is placed 
over the skin flaps and is left in place for eight to twelve days. 



Fig. 3. — Upper edge of the mastoid cavity being used as a fulcrum for a 
Richards curet. 

A circular flap (fig. 5) is cut to enlarge the external auditory canal 
and is thinned, turned upward and backward and sutured to the 
periosteum, the fascia or the edge of the anterior skin flap. 

The cavities in the mastoid and the ear are gently packed with 
petrolatum gauze, and the postauricular wound is completely closed. 

The packing is not disturbed for seven days, when it is partly 
removed. It is completely removed by the eighth or twelfth day. 

I am not overenthusiastic about the operative treatment of otoscle- 
rosis, and it is only by encouraging simpler operative procedures that 
any great interest and experimentation can be expected in the field. 
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Jenkins, 4 in his work, opened the horizontal canal twice for a 
distance of 1.5 mm.; once he left the opening uncovered, and once he 
covered it with skin from the posterior meatal wall. I have had in 
my possession from the medical library at Washington a description of 
his operation, done only once in his career, and no detail of what sort 
of skin flap he used or how he used it was given. Of course, the 
opening he made in the canal was insignificant. 

I have been unable to find any detailed description in the literature 
of the proper preparation of a skin flap from the posterior wall of the 
auditory canal through a postauricular opening that is suitable for this 
work. The horizontal incision across the soft tissues, which I have pro- 



Fig. 4. — Flap turned backward and placed over the opening in the external 
semicircular canal. 

posed, is of paramount importance. Its use along with the Richards 
curet for the removal of the bone from the soft tissues and for the 
opening of the horizontal semicircular canal cannot be fully appreciated 
except in the actual preparation of this exceedingly delicate tissue flap. 
I shall quote from Lempert : 5 

The cutaneous lining, which forms the meatal portion of the tj mpanomeatal 
membrane and unites this portion with the tympanic portion by extending to 

4. Jenkins, G. J.: Otosclerosis: Certain Clinical Features and Experimental 
Operative Procedures, Transactions of the International Congress of Medicine 
(1913), London, 1914, sect. 16, pt. 2, pp. 609-618. 

5. Lampert, J. : Improvement of Hearing in Cases of Otosclerosis, Arch. 
Otolaryng. 28:42-97 (July) 1938. 



456 


ARCHIVES OF OTOLARYNGOLOGY 


form the delicate outer cutaneous layer of the tympanic membrane, is very thin. 
In its extent outward from the margin of the membrana tympani for a distance 
of about 10 mm. the thickness of the meatal portion varies from 0.01 to 0.03 mm. 
The tympanomeatal membrane, when completed, is the thinnest cutaneous membrane 
that could possibly be obtained plastically or grown biologically. It is destined 
to seal the perilymph space through the window which is to be created in the 
bony capsule of the external semicircular canal. 

I have described a method of obtaining this cutaneous tympano- 
meatal membrane completely intact, without injury, without severing 
of the meatal portion from its attachment to the tympanic portion and 
without perforation of the tympanic membrane, as Lempert 5 specifies 
as a part of his technic. 



Fig. 5. — Outline of circular meatal skin flap. 

Holmgren, 0 by the posterior approach, covered the canal openings 
with gold leaf, fat, a skin graft, the dura and the mucoperiosteum of 
the ampulla. 

Sourdille 7 performs what he terms a tympanolabyrinthopexy in three 
principal stages at intervals of four or five months. 

6. Holmgren, G. : The Surgery of Otosclerosis, Ann. Otol., Rhin. & Laryng. 
46:1-12 (March) 1937. 

7. Sourdille, M. : New Technique in the Surgical Treatment of Severe and 
Progressive Deafness from Otosclerosis, Bull. New York Acad. Med. 13:673- 
691 (Dec.) 1937. 
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My work has been done on cadavers. I have used the skin flap twice 
on the living, once in a modified radical mastoidectomy and a second 
time to cover an opening which I made in the horizontal canal. The 
second patient now shows horizontal nystagmus with dizziness on 
the application of light air pressure to the external auditory canal. 
Thus, the fistula after three and one half months is still open and highly 
sensitive to the fistula test. 

Lempert 5 stated, “I believe that it is reasonable to assume that a 
fistula which has not shown signs of beginning regeneration of bone after 
two months will remain permanently open.” 

The middle ear is completely sealed off in both my cases in which 
the skin flap was used, yet the head of the malleus was not removed. 
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PROBABLE PATHOGENIC STREPTOCOCCI AND 
STAPHYLOCOCCI IN CHRONIC LOW 
GRADE ILLNESS 


AN ANALYSIS OF THEIR FREQUENCY IN THREE 
HUNDRED AND NINETY-FIVE CASES 

MERRITT H. STILES, M.D. 

Associate Physician, Chestnut Hill Hospital, and Assistant Physician, 
Germantown Dispensary and Hospital 
PHILADELPHIA 

AND 

GEORGE H. CHAPMAN 
Director, Clinical Research Laboratory 

NEW YORK 

Recently described in vitro tests of bacteria 1 have been shown to 
give results parallel with certain pathogenic properties of the cultures 
and with other biologic findings . 10 Although cultures reacting positively 
to these tests are probably pathogenic , 10 for clarity they will be referred 

1. (a) Chapman, G. H. ; Rerens, C. ; Peters, A., and Curcio, L. : Coagulase 
and Hemolysin Tests as Measures of the Pathogenicity of Staphylococci, J. Bact. 
28:343-363, 1934. ( b ) Chapman, G. H., and Berens, C. : Crystal Violet Agar as 

a Differential Medium for Staphylococci, ibid. 29:437-448, 1935. (c) Chapman, 

G. H. : Specificity of the Dye in the Crystal-Violet-Agar Reaction of Staphylococci, 
ibid. 32:199-205, 1936. (d) Chapman, G. H . ; Lieb, C. W. ; Berens, C., and Curcio, 
L. : The Isolation of Probable Pathogenic Staphylococci, ibid. 33:533-543, 1937. 
(e) Chapman, G. H. ; Lieb, C. W., and Curcio, L.: The Use of Bromthymol Blue 
Agar and Phenol Red Mannitol Agar for the Isolation of Pathogenic Types of 
Staphylococci, Am. J. Clin. Path. 8:3-11, 1938. (f) Chapman, G. H. ; Berens, C . ; 
Nilson, E. L., and Curcio, L. G. : The Differentiation of Pathogenic Staphylococci 
from Non-Pathogenic Types, J. Bact. 35:311-334, 1938. (g) Rawls, W. B., and 

Chapman, G. H. : Experimental Arthritis in Rabbits, J. Lab. & Clin. Med. 21 : 
49-64, 1935. (h) Chapman, G. H., and Rawls, W. B. : Studies of Streptococci : 

I. Qualitative Differences in Resistance to A^arious Agents, J. Bact. 31 : 323-331, 
1936. (») Chapman, G. H., and Curcio, L. : Studies of Streptococci : II. Quanti- 
tative Differences in Resistance to Sodium Bicarbonate and Hexylresorcinol, ibid. 
31:333-337, 1936. (/) Chapman, G. H. ; Berens, C., and Nilson, E. L. : Studies 

of Streptococci : III. Preliminary Attempts to Correlate Resistance to Chemicals, 
etc., with Pathogenic Effects, ibid. 31:339-346, 1936. ( k ) Chapman, G. H. : Studies 
of Streptococci: IV. Resistance of Enterococci, ibid. 32:41-46, 1936. (!) Chap- 

man, G. H. ; Stiles, M. H., and Berens, C. : The Isolation and in A^itro Testing 
of Pathogenic Types of Non-Exotoxic Streptococci, Am. J. Clin. Path. 9:20-27, 
1939. (in) Stiles, M. H., and Chapman, G. H. : Relationship Between Agglu- 
tinability and Certain in Vitro Tests of Staphylococci, Streptococci and Colon 
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to as “in vitro positive” rather than “probable pathogenic.” The develop- 
ment of these tests has made possible the study of the relation of large 
numbers of staphylococci and streptococci associated with chronic, and 
sometimes with acute, illnesses. In the investigation to be discussed 
the methods were used in the study of the distribution of probable 
pathogenic staphylococci and streptococci in patients with low grade 
chronic illness. Observations on the distribution of the sedimentation 
rates and nonfilament-filament ratios of 292 of these patients have been 
reported. 2 

MATERIAL 

Of the 395 patients studied, most of them showed more than one disease, 96.3 
per cent had clinical evidence of involvement of the nose or nasopharynx ; 52.2 per 
cent had classic evidence of chronic sinusitis, and 44.1 per cent had symptoms 
of the condition which has been called “chronic nasopharyngitis” by Burbank 3 and 
“sinusitis” by Chase. 4 There were 31 cases of tonsillitis and 17 of other types of 
oral infection. (Most of the patients had been subjected to tonsillectomy and had 
received satisfactory dental care.) Bronchitis was present in 83 cases, colitis 
or irritability of the colon in 67, recurrent or chronic gastroenteritis in 89, symptoms 
referable to the biliary tract in 82, inflammatory conditions of the urinary tract 
in 38, rheumatoid arthritis in 16 and other forms of arthritis in 38. A group of 52 
patients, who had symptoms which have been called “prodromes to arthritis” 5 were 
classified as having “rheumatism.” 

Of these conditions, which are more or less generally considered secondary to 
infectious processes, at least one was present in each patient studied. In addition, 
in the group there were 22 patients with asthma, 18 with duodenal ulcer and 22 
with migraine. 

The patients were classified according to the severity of illness as having 
symptoms which were mild or recurrent, moderate, severe or acutely exacerbated. 

METHODS 

Cultures of material from the nasal and oral cavities were made for all subjects. 
Cultures of the feces were made for all but a small number. 

Bacilli Isolated from Persons Suspected of Having Chronic Infection, J. Lab. & 
Clin. Med. 24:620-623, 1939. («-) Chapman, G. H., and Berens, C. : Comparison 

of Intradermal Tests with Agglutinability and Certain in Vitro Tests of Strepto- 
cocci, Staphylococci, Micrococcus Catarrhalis and Colin Bacilli Isolated from 
Persons Suspected of Having Chronic Infection, ibid. 24:601-604, 1939. (o) Chap- 
man, G. H. ; Berens, C. ; Lieb, C. W. ; Rawls, W. B., and Stiles, M. H. : Examina- 
tion of Cultures from Persons Suspected of Having Chronic Infection, Am. J. Clin. 
Path. 9:491-503, 1939. 

2. Stiles, M. H. : Sedimentation Rate and Nonfilament-Filament Ratio in Low- 
Grade Chronic Illness, Arch. Int. Med. 63:664-678 (April) 1939. 

3. Burbank, R. : Etiology and Treatment of Chronic Arthritis, J. A. M. A. 
99:1489-1494 (Oct. 29) 1932. 

4. Chase, W. D. : Etiology and Diagnosis of Sinusitis, Pennsylvania M. J. 
39:389-395, 1936. 

5. Hench, P. S. ; Bauer, W. ; Fletcher, A. A. ; Ghrist, D. ; Hall, F., and White, 
P. : The Present Status of the Problem of “Rheumatism,” Ann. Int. Med 8* 
1495-1555, 1935. 
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Because there was no essential difference between cultures of material from the 
right and from the left naris of' a patient, between those of material from the right 
and from the left tonsil or between those of material from the tonsils and pharynx, 
indicating intermixing of the flora throughout a rather wide area, the cultures 
of material from these parts are listed as of material from the oral or from the 
nasal cavity. Material for cultures was taken from the nasal cavity by passing 
the swab as far back as possible and from the gingival margin, tonsillar fossae, 
pha^nx and nasopharjmx. In collecting specimens of feces, patients were given 
a laxative pill. The soft, mushy specimen was mixed with a little water and put 
in a test tube. A plug of absorbent cotton was forced through to the bottom of 
the tube, filtering the specimen. Serial dilutions were plated on blood agar, bacto 
tryptose agar being used as a base medium. 11 

In vitro positive staphylococci were isolated by the method of Chapman, Lieb, 
Berens and Curcio. ld In vitro positive streptococci were isolated by the method 
of Chapman, Stiles and Berens. 11 

The methods for the differentiation of pathogenic from nonpathogenic types of 
staphylococci have been summarized recently. 11 For simplicity in tabulation, strains 
that coagulated human or rabbit plasma within twenty-four hours 0 were considered 
in vitro positive. 

Smooth strains of streptococci which were resistant to the “bactericidal” action 
of fresh, diluted, defibrinated guinea pig blood 6 7 * or were resistant to the action of 
critical time/dilutions of sodium bicarbonate and hexylresorcinol s were considered 
in vitro positive. Enterococci were disregarded. 9 

Because only in vitro positive staphylococci and streptococci were considered 
in tabulating the findings, they will be referred to simply as staphylococci or strep- 
tococci. 

RESULTS 

Streptococci . — Of the 395 patients, 98.7 per cent yielded streptococci 
in at least one of the cultures. They were found most frequently in the 
oral cavity and least frequently in the nasal cavity (table 1). Alpha 
types were most common, being present in the oral cavity in 96 per 
cent of the cases. Beta strains were recovered in 9 per cent (table 2). 

Staphylococci . — Staphylococci were found in 69.8 per cent of the 
395 patients. They occurred most frequently in the nose and least 
frequently in the feces. Because most pathogenic staphylococci are of 
the aureus type it was expected that aureus strains would predominate. 
However, 18.5 per cent of the patients had nasal strains, and 10.9 per 
cent had oral strains of the albus variety (table 2). 

Frequency . — When the cultural findings were analyzed on the basis 
of the clinical condition, there was a direct relation between the severity 

6. Chapman, Berens, Peters and Curcio. 1 " Chapman, Lieb, Berens and Curcio. ld 
Chapman, Berens, Nilson and Curcio. lf 

7. Rawls and Chapman.^ Chapman and Rawls. 111 Stiles and Chapman. 1 ™ 

S. Chapman and Rawls. lh Chapman and Curcio. 11 Chapman, Berens and Nil- 
son. 1 ! Chapman, Stiles and Berens. 11 Chapman and Berens. 11 ’ 

9. Chapman. 11 ' Chapman, Stiles and Berens. 11 
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of symptoms and the proportion of patients with streptococci in more 
than one cultural source (table 3). Those with severe symptoms were 
more likely to have fecal streptococci in addition to the oral strains. 
The incidence of nasal streptococci increased to a lesser extent (table 4). 
There was also a tendency for the patients with severe conditions to 

Table 1. — Incidence of in Vitro Positive Streptococci and Staphylococci hi the 

Nose , Oral Cavity and Feces 


Streptococci Staphylococci 

A „ A 


f ^ t > 

Source Number Percentage Number Percentage 

Nose SO 7.6 233 59.0 

Oral cavity 384 97.2 195 49.4 

Feces 127 32.2 23 5.8 


Table 2. — Distribution of Types of in Vitro Positive Streptococci and 

Staphylococci 


t 

Alpha 

A 


Streptococci 

A 

Beta 

■a t A % r 


\ 

Gamma 

A 


Staphylococci 


Albus 


Aureus 


Source No. % No. % No. % No. % No. % 

Nose 17 4.3 6 1.5 8 2.0 73 18.5 176 44.6 

Oral cavity 380 96.2 37 9.4 140 35.4 43 10.9 159 40.3 

Feces 107 27.1 7 1.8 46 11.6 6 1.5 18 4.6 


Table 3. — Relation Between Severity of Symptoms and Incidence of in Vitro 
Positive Streptococci and Staphylococci 


Per Cent of Cases in Which 
In Vitro Positive Organisms 
Occurred in More than One 
Cultural Source 


Type of Symptoms 

No. of Cases 

r 

Streptococci 

Staphylococci 

Mild 

174 

32.2 

47.2 

Moderate 

156 

35.2 

48.2 

Severe 

45 

48.9 

44.5 

Acutely exacerbated 

20 

65.0 

45.0 


Note— When staphylococci occurred, they usually were present in both the nasal and the 
ora] cavity, whereas streptococci occurred more frequently in the oral cavity alone. Hence, 
the percentage of cases in which positive staphylococci occurred in more than one source 
was relatively high in all groups. 


have a richer flora of streptococci. Of the patients with mild symptoms 
only 10 per cent had abundant streptococci, compared ivith 16 per cent 
of those with moderate symptoms, 18 per cent of those with severe 
symptoms and 30 per cent of those with acutely exacerbated symptoms. 

There was no constant relation between the incidence of staphylococci 
and the clinical severity, although there was a tendency toward a lower 
incidence in the patients with more severe symptoms (table 3 and 4). 
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When the frequency of albus and that of aureus strains were compared, 
the patients with more serious conditions yielded a higher proportion 
of aureus strains, particularly from the nose. 

Patients with acutely exacerbated symptoms had a higher propor- 
tion of streptococci, particularly of the beta type, than did those of any 
of the other groups, and also a higher proportion of Staphylococcus 

Table 4. — Relation Between Severity of Symptoms and Incidence of in Vitro 
Positive Streptococci and Staphylococci in Various Sources 


Per Cent of Cnses in Which In Vitro Positive Organisms Occurred 



t 

Streptococci 

^ 


Staphyiococci 


Type of Symptoms 

Nose 

Oral 

Cavity 

Feces 

Any 

Focus 

Nose 

Oral 

Cavity 

Feces 

Any 

Focus 

Mild 

4.0 

DG.G 

31. C 

OS .9 

G1.4 

4S.3 

3.7 

71.2 

Moderate 

9.G 

07.G 

2S.2 

DS.l 

G1.5 

51.3 

0.4 

70.5 

Severe 

. 13.3 

0S.7 

37.S 

100.0 

co.o 

42.2 

G.7 

G4.4 

Acutely exacerbated 

. 10.0 

100.0 

53.0 

100.0 

50.0 

GO.O 

0.0 

G5.0 


Table 5. — Incidence of in Vitro Positive Streptococci and Staphylococci JVhcn 
Observations Were Distributed According to Clinical Diagnosis 


Per Cent of Cnses in Which In Vitro Positive 
Organisms Occurred 


Clinical Group 

No. of 
Cases 

t 

Alpha 

Streptococci 

Nose Pecos 

Staph- 
yiococci , 
Any 
Focus 

Staph. Aureus 

Oral 

Nose Cavity 

All cases 

305 

4.3 

27.1 

G9.S 

44.5 

40.3 

Sinusitis 

200 

5.8 

25.2 

71. S 

43.7 

42.7 

Nasopharyngitis 

174 

2.9 

31.6 

65. 5 

44 2 

36.8 

Tonsillitis 

31 

G.5 

23.S 

83.9 

01.3 

5S.1 

Oral infection 

17 

11.9 

29.4 

82.3 

47.1 

41.2 

Bronchitis 

S3 

G.O 

21.3 

78.7 

54.2 

4d.S 

Colitis 

G7 

4.5 

47.8 

G5.G 

43.3 

43.3 

Biliary tract symptoms... . 

S2 

1 2 

33.0 

70.7 

45.2 

41.5 

Rh"umatoid arthritis 

1G 

0.0 

37.5 

50.3 

43.7 

18.S 

“Other” arthritis 

3S 

20 

23.7 

50.0 

39.5 

31.0 

“Rheumatism” 

52 

3.9 

33.5 

75.0 

51.9 

42.3 

Asthma 

22 

4.5 

54.6 

77.3 

45 4 

40.9 

Duodena] ulcer 

IS 

5.0 

33.3 

55.6 

44.4 

1G.7 


Note. — Because other groups of orgnnisms showed iittlo variation, only alpha streptococci 
in nose and feces, total staphylococci, and Staph, aureus in nose and oral cavity are 
tabulated. 

The percentages in bold face typo are statistically significant, as mentioned in the text. 


aureus in the nose and throat. However, the number of cases was too 
small for statistical significance. 

When the bacteriologic findings were distributed according to the 
disease (table 5), a number of variations were found. Patients with 
sinusitis had a richer flora of streptococci and staphylococci in the nose 
and throat and a higher incidence of staphylococci but fewer fecal 
streptococci and staphylococci than did those with nasopharyngitis. 
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Staphylococcus aureus was abundant in the noses and throats of 
patients with tonsillitis. Those with bronchitis yielded profuse growths 
of nasal and oral staphylococci. 

Patients with colitis had a high incidence of fecal streptococci and 
Staphylococcus aureus. Streptococci were present in the feces in 58.2 
per cent of the cases, staphylococci in 12 per cent and either or both 
organisms in 64.2 per cent. These values were significantly above the 
average. 

In patients with arthritis the incidence of staphylococci was low; 
they were present in only 56.3 per cent of the patients with rheumatoid 
and 50 per cent of those with “other” arthritis. More than the average 
number of patients with rheumatoid arthritis yielded fecal streptococci, 
while with “other arthritis, 55 mostly osteoarthritis, the number was less 
than average. With “rheumatism 55 the incidence of fecal streptococci 
and of oral and nasal strains of Staphylococcus aureus was greater than 
average. 

In cases of asthma the incidence of streptococci was high, the pro- 
portion of patients with alpha and gamma streptococci in the feces and 
of those with gamma streptococci in the nose and throat being higher 
than in any other group. 

COMMENT 

The incidence of streptococci reacting positively to resistance tests 
was so high that it may be assumed that in vitro positive (possible 
pathogenic) streptococci are practically universally present in persons 
with low grade chronic illness. The finding of increased numbers of in 
vitro positive streptococci in patients with severe symptoms suggests 
that these organisms may be significant. That such streptococci may 
be of pathologic importance was suggested by Rawls and Chapman’s lg 
observation that bactericidin-positive strains are capable of producing 
arthritis in rabbits, while other strains either are incapable of producing 
arthritis or else require larger doses of culture, a longer time and a 
larger number of injections. Further, testing streptococci by animal 
injection, Chapman, Berens and Nilson 13 found that in vitro positive 
strains produced lethal effects in 84.9 per cent of 33 rabbits, while in 
vitro negative strains produced only 1 death (of questionable significance 
because it was apparently due to factors other than the pathogenicity 
of the strain) in 10 rabbits. 

If it is assumed that pathogenic streptococci are present in practically 
all persons with chronic illness and that they may be present in apparently 
healthy persons, the question arises why these persons should exhibit 
such varying degrees of health. Varying response to the presence of 
pathogenic streptococci might be conditioned by noninfectious factors, 
by the number and the degree of pathogenicity of the streptococci present, 
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by the number of areas infected and by varying degrees of sensitization 
to streptococci. The role of sensitization, which has been demonstrated 
by Baker, Thomas and Penick 10 in the production of experimental 
carditis in rabbits, has been well reviewed 11 and has been discussed 
editorially in the Journal of the American Medical Association. 12 

While the incidence of streptococci in different -clinical conditions 
varied considerably, the variations were statistically significant only in 
relation to changes in the severity of symptoms and in cases of colitis 
and of asthma. 

As shown in a previous paper, 2 patients with severe symptoms 
had higher nonfilament-filament ratios (nonfilament-filament ratio — 

lg ° ) and sedimentation rates than did other patients, 
with the exception that patients whose symptoms were acutely exacer- 
bated did not have as high sedimentation rates as those with symptoms 


Table 6. — Correlation Between Severity of Symptoms, Incidence of in Vitro 
Positive Streptococci, N onfilamcnt-Filamcnt Ratio and Sedimentation Rate 


Type of Ss-mptoms 

•Per Cent of Cases in 
Which In Vitro Positive 
Streptococci Occurred 

In More Than One 
Cultural Source 

Menn 

Xonfllament- 

Fiiament 

Ratio* 

Mean 

Sedimentation Rate. 
Mm. In 1 Hour 
(Westernren) 

Mild 

32.2 

18.66 

7.20 

Moderate 

33.2 

24.22 

19.09 

Severe 

4S.9 

40.10 

39.90 

Acutely exacerbated 

63.0 

44.00 

9.50 


* Xonfllament-fllament ratio 


NontU'amented neutrophils x 100 


Filnmented neutrophils 


of longer standing. The incidence of in vitro positive streptococci also 
paralleled the severity of symptoms and hence the nonfilament-filament 
ratio and the sedimentation rate (table 6). 

The findings in regard to pathogenic types of staphylococci were con- 
sistent with those of Hallman, 13 who used the coagulase test, pigment 

10. Baker, B. M. ; Thomas, C. B., and Penick, R. M., Jr.: Experimental 
Carditis: Changes in the Myocardium and Pericardium of Rabbits Sensitized to 
Streptococci, J. Clin. Investigation 14:465-473, 1935. 

11. Rackemann, F. M. : Allergy: A Review of Current Literature, Arch. Int. 
Med. 55:141-167 (Jan.) 1935. Hitchcock, C. H.: Tissue Reactivity to Streptococci 
and Its Bearing upon the Problem of Arthritis, New York State J. Med. 34: 
1022-1027, 1934. Hench, P. S. ; Bauer, W. ; Ghrist, D. ; Hall, F. ; Holbrook, W. P. ; 
Key, J. A., and Slocumb, C. H. : The Present Status of Rheumatism and Arthritis, 
Ann. Int. Med. 11:1089-1247, 1938. 

12. Allergic Tissue Cultures, editorial, J. A. M. A. 108:2044-2045 (June 12) 
1937. 

13. Hallman, J. A. : Pathogenic Staphylococci in the Anterior Nares : Their 
Incidence and Differentiation. Proc. Soc. Exper. Biol. & Med. 36:789-794, 1937. 
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production, hemolysis, mannitol fermentation and the crystal violet 
agar reaction, and of McFarlan, 14 who used hemolysin production, the 
coagulase test and mannitol fermentation, in studying students and hos- 
pital patients. 

While the pathologic significance of in vitro positive staphylococcic 
strains is more generally recognized, staphylococci, particularly albus 
strains, appear to have less significance than streptococci according to 
the observations reported here. There was considerable variation in the 
incidence of staphylococci in different clinical conditions, but with the 
probable exception of the lower incidence in arthritis other than rheu- 
matoid the variations were not statistically significant. 

The low incidence of both staphylococci and streptococci in osteo- 
arthritis is consistent with the general belief that in this form of arthritis 
factors other than infection may be of considerable importance. 

SUMMARY 

Cultures were made on 395 patients with low grade illness, to 
determine the incidence of streptococci and staphylococci reacting posi- 
tively to certain in vitro tests. These tests had previously been shown to 
have given results parallel with certain pathogenic properties of the 
cultures and were, therefore, considered useful as indicators of probable 
pathogenicity in an extensive investigation of this type. Adequate animal 
inocula'tion tests would have been impractical. 

In vitro positive streptococci were found in the oral cavities of prac- 
tically all the patients. Alpha strains of in vitro positive streptococci 
occurred in the oral cavity in 96 per cent, beta strains in 9 per cent and 
gamma strains in 35 per cent of the patients. Fecal cultures were the 
next most frequent source of streptococci, alpha strains occurring in 
27 per cent, beta in 2 per cent and gamma in 12 per cent. In vitro positive 
nasal streptococci were comparatively infrequent, suggesting that nasal 
secretions may inhibit the growth of such organisms. 

Patients with severe or acutely exacerbated symptoms had more 
abundant in vitro positive streptococci, present in more cultural sources, 
than did patients with mild or moderate symptoms. Patients with 
colitis and asthma had in vitro positive streptococci in more sources 
than did patients with other diseases. 

In vitro positive staphylococci were found in approximately 70 per 
cent of the patients. They were present in 60 per cent of the nasal 
cultures and in 50 per cent of the cultures of material from the oral cavity 
but in only 6 per cent of the fecal cultures. There was a tendency for 

14. McFarlan, A. M. : Incidence of Pathogenic Staphylococci in the Nose, Brit. 
M. J. 2:939-942, 1938. 
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in vitro positive strains of staphylococci to occur less frequently in 
serious conditions, particularly in arthritis, and to occur more fre- 
quently than average in sinusitis, tonsillitis and bronchitis, but the varia- 
tions were of probable statistical significance only for arthritis. 

CONCLUSION’S 

Streptococci reacting positively to in vitro tests which give results 
parallel with certain pathogenic properties of the cultures were almost 
universally present in the nasal or oral cavities- of a group of 395 patients 
with low grade chronic illness. The incidence of such streptococci varied 
with the clinical condition, being significantly greater with colitis and 
asthma and in cases in which the symptoms were severe or acutely 
exacerbated. 

In vitro positive (probable pathogenic) staphylococci were present 
in approximately 70 per cent of patients with low grade chronic illness. 
No significant relation could be found between the incidence of such 
staphylococci and variations in the clinical condition. 

113 W. Chestnut Hill Avenue, Philadelphia. 

604 Fifth Avenue, New York. 



THE NEXT STEP IN AUDITORY RESEARCH 


H. G. KOBRAIC, M.D., Ph.D. 
J. R. LINDSAY, M.D. 

AND 

H. B. PERLMAN, M.D. 

CHICAGO 


In preparing a discussion of the challenging theme of this sym- 
posium, we were guided by an old Greek dictum : 

“The rudiments must be strongest.” 

In the realm of auditory research a multitude of complicated acoustic 
phenomena is being studied and analyzed for which adequate knowl- 
edge of the fundamental principles is not yet available. Therefore, 
in naming a most desirable “next step in auditory research,” a better 
understanding of the cochlea and its mechanical functioning is chosen 
without much hesitation. This paper attempts to describe experimental 
possibilities for the study of the function of the cochlea. 

It is evident that the first stages in the process of hearing are physi- 
cal, the transmission of acoustic energy from the external medium to 
the nerve endings in the cochlea. It is common to identify the anatomic 
term “middle ear” with the functional meaning “sound conduction 
apparatus.” Similarly “inner ear” and “sound perception apparatus” 
are frequently considered synonymous. One should, however, not be 
deceived by anatomic classification. Certain parts of the inner ear 
definitely belong to the sound conduction apparatus. The attempt is 
being made here to describe the mechanical phenomena which occur 
after the sound enters the inner ear. The investigation can be para- 
doxically termed “a study of the conduction of sound in the inner ear.” 
The following structures of the inner ear which are important for the 
mechanism of cochlear stimulation will be considered in this paper : 

1. The oval window 

2. The round window 

3. The intralabyrinthine fluid 

(a) The perilymph 

( b ) The endolymph 

From the Department of Surgery of the University of Chicago. 

This work was aided in part by a grant from the Douglas Smith Foundation 
of the University of Chicago. 

Read before the Section of Psychology of the American Association for the 
Advancement of Science, Richmond, Va., Dec. 28, 1938. 
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4. The ligaments of the inner ear 

5. ThS craniolabyrinthine communications 

(a) The aquaeductus 

( b ) The blood vessels 
( c) The lymph spaces 

( d ) The internal auditory meatus 


It is obvious that not all these structures actually convey the acoustic 
energy; they do, however, exert an important influence on the conditions 
of sound conduction in the inner ear. 

These anatomic structures are associated with the following functional 
problems to be dealt with : 


The oval window 
The round window 

The intralabyrin- 
thine fluid 


f 1. The windows as portals of cntiy for the sound 
j 2. Hearing in a windowless cochlea 
[ 3. Hearing in a cochlea with one window 
f 1. Hearing under disturbed hydrostatic conditions 
j 2. The intralabyrinthine fluid as a part of the 
[ sound conduction system 


The ligaments of the D 3 -namic compressibility of the “soft tissues” of 
inner ear the cochlea 


The cramolabyrin- 
thine communica- 
tions 


1. Static conditions; the question of “glaucoma 
labyrinthi” 

2. Half static conditions ; the canalicular resistance as 
a function of frequency ; limit of hearing for lower 
tones and sensitivity of the car in the condition 

3. Dynamic (i. e., acoustic) conditions 

v 


These problems were studied in experiments on animals. Our 
method for objective tests of cochlear function consisted in the obser- 
vation of the reflex of the acoustic tensor and stapedius muscles. The 
reflex is a reliable indicator of cochlear function as long as its natural 
limitations are known and respected . 1 In addition the reflex offers no 
theoretic difficulties compared with the cochlear potentials or the nerve 
potentials. Finally, the experiments described in this paper deal with 
problems which require the inner ear to be opened surgically and 
functional tests to be performed on a partially opened cochlea. Former 
tests revealed that the electrical potentials in an opened cochlea behave 
strangely and seem not to be a true indicator of cochlear function. 

The method of conditioned reflexes has shown admirable results. 
However, for executing experiments a staff of well trained experi- 
menters and an especially equipped laboratory is indispensable. For 
this reason reliable work on acoustically conditioned animals has been, 
and can be, done at only a few laboratories. 

i The objective method of testing function with the acoustic reflex 
contractions of the muscles of the middle ear differs from the con- 
ditioned reflex in that only the lower parts of the acoustic tracts are 

1. Kobrak, H. ; Lindsay, J. R., and Perlman, H. B. : Value of the Middle Ear 
Muscle Reflex as Indicator of Hearing, Arch. Otolaryng. 21 : 663 (June) 1935. 
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involved in the reflex of the tensor and stapedius muscles. The higher 
centers and the cortex are not included. The observations on the reflex 
of the tensor or stapedius muscles require no special training so far as the 
animal is concerned. Any experimenter familiar with otologic technic is 
able to do this type of research without further training. 

THE PORTALS OF ENTRY OF SOUND 

Our experimental method has permitted conclusive tests in the 
animal as to whether sound can enter the inner ear through the round 
window. In the cat a spacious round' window niche permits the intro- 
duction of a glass tube into direct proximity with the membrane of the 
round window. A tube was inserted in the round window niche and 
sealed. Sound was conveyed through tubes directly into the niche. 
The stimulation of the cochlea through the round window is suprisingly 
effective. 

This experiment demonstrates that the acoustic energy may enter 
the cochlea through the round window and may reach the nerve endings 
through the scala tympani and not, as in the case of ossicular sound 
conduction, by the way of the scala vestibuli. This phenomenon may 
be called reversed sound conduction in the inner ear. 

Experiments in which a similar tube was led into the region of 
the oval window did not give clear results, probably because of certain 
technical difficulties. Functional curves demonstrating direct applica- 
tion of sound into the oval window are therefore not available. How- 
ever, with the tube inserted in the outer acoustic meatus the cochlear 
function by ossicular conduction can be measured and compared with 
that by direct application in the round window. The comparison is 
shown in figure 1. 

The next question is whether the cochlea can be stimulated by 
acoustic energy which does not enter through either window. The 
question has prompted a heated discussion in the literature on bone 
conduction. Bezold had maintained that both in air and in bone con- 
duction the cochlea is stimulated by the piston-like movements of the 
stapes. Other authors stated the belief that in bone conduction the cochlea 
is stimulated by rhythmic contractions and rarefactions of the otic 
capsule. Animal experimentation permitted what could be called 
the “experimentum crucis” in this problem. If Bezold’s teaching of 
exclusive osteotympanic conduction is right, no reflex should be elicited 
by bone-conducted sounds after extirpation of the stapes. If function 
is observed, the teaching of osteotympanic bone conduction as the only 
pathway of bone conduction must be abandoned. 

In figure 2, experiments on rabbits are shown in which the stapes 
has been either destroyed or extirpated. 




Fig. 1. — Cat; comparison of ossicular sensitivity with aerocochlear sensitivity. 
The solid line indicates cochlear function by sound conduction through the outer ear. 
The broken line represents the threshold of hearing by application of sound through 
the lound window. 
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The functional tests have to be performed immediately after the 
operation, because the escape of labyrinthine fluid causes severe cochlear 
disturbance of its own. After a certain time has elapsed all function 
is destroyed. Immediately after the extirpation, however, definite 
function has been observed, showing that bone conduction is possible 
without a stapes. 



Fig. 3. — Rabbit; plugging of both cochlear windows with plaster of paris; view 
of the stapes. Functional tests revealed disappearance of the reflex to both air- 
conducted and bone-conducted sounds. The loss of a large portion of the plaster 
of paris is unavoidable in the process of decalcification; hence, only fragments 
remain. 


HEARING IN THE WINDOWLESS COCHLEA 

The following experiments aim to show the elastic qualities of the 
soft tissues in the cochlea. If the soft tissues in the cochlea are easily 
compressible, undisturbed function for bone conduction is possible even 
without cochlear windows. 
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The problem was studied experimentally by transforming the mem- 
branous windows into hard, bonelike structures by application of plaster 
of paris. The histologic findings are given in figures 3 and 4. The 
functional result has been clearcut. 

When one window only was made rigid, bone conduction remained 
unchanged or even improved (fig. 5). When the regions of both 



Fig. 4. — Rabbit; plaster of paris in the round window niche. A, indicates the 
round window membrane; B, the scala tympani, and C the plaster of paris. 


windows were made rigid, function could not be demonstrated either 
by air or by bone conduction. 

The experimentation with plaster of paris made a few tests neces- 
sary in order to determine the eventual chemical activity of the gypsum. 
It was to be demonstrated beyond doubt that the plaster of paris 
deposited in the window niche acted only physically without producing 
chemical changes in the inner ear. The following experiment seemed 
to clarify this point. The usual mixture of plaster of paris dries and 
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hardens in about two or three minutes. The hardening process was 
watched in the mixing bowl. A mixture of plaster of paris which was 
softer than usual was introduced into the window niches and the 
acoustical effect observed. The result was clear. There was no loss 
of bone conduction as long as the plaster of paris remained soft (over 
one hour). It is evident, therefore, that the effect of the plaster of 
paris is physical rather than chemical. 

THE FUNCTON OF THE INTRALABYRINTHINE FLUID 

E. H. Weber, and later Politzer, stated a belief in direct bone con- 
duction, i. e., in the direct conveyance of acoustic energy to the auditory 
nerve through the lamina spiralis ossea. In the animal experiment it 
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Fig. 5. — Rabbit; the oval window made rigid by plaster of paris. The solid 
line indicates the normal air conduction curve. The dotted line is the normal bone 
conduction. The broken line represents the function for bone conduction after 
the application of plaster of paris. 

Note: With only one window made rigid, the function for bone conduction is 
not only unimpaired but even slightly improved. 

can be demonstrated that auditor)’- function is possible only in a cochlea 
in which the labyrinthine fluid is fairly stable. Tapping of the cochlea, 
resulting in severe loss of endocochlear fluid, destroyed the reflex com- 
pletely. 

Limited lesions in the cochlea, which were permitted to heal, did 
not disturb the hydrostatic conditions of the cochlea as much as those 
in the acute experiments. In the case of these healed lesions, function 
could be demonstrated by means of the reflex. 

Direct stimulation of the nerve endings of the acoustic nerve bv 
bone-conducted sound through the lamina spiralis ossea seems to be 
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impossible. Whatever the pathway is by which the acoustic energy 
reaches the inner ear, namely, the ossicles, the air of the middle ear 
or the hone; wherever the sound may enter the cochlea, namely the 
footplate of the stapes, the round window or the otic capsule, the intra- 
labyrinthine fluid is the last link in the sound conduction system. For 
this reason it may be called " the final common path of sound conduction ” 



Fig. 6. — Demonstration of the relation between the ductus perilymphaticus and 
the round window in birds (after Beyer). B shows the ductus perilymphaticus 
( D.p .), the only outlet of the inner ear. In A the aqueduct has formed a mem- 
branous enlargement which reaches the cavity of the middle ear, namely, the round 
window (/?. IV.). 



Fig. 7. — Schematic explanation of the method : Sinusoid pressure changes are 
produced at A and led through the tubes ( B ) to both the optical manometer (C) 
and the attachment ( D ). Here the pressure is transferred through a hole in the 
skull to the cranial cavity (£). The attachment ( D ) is put air tight over an open- 
ing in the skull. The shaded area in the tube is filled with Ringer’s solution. In the 
cochlea ( G ) is a capillary ( H ), the meniscus of which is optically recorded on 
the optical kymograph (L). The optical system is only shown as the arc lamp 
( K ). To be measured are the physical characteristics of the craniolabyrinthine 
communications (F), which anatomically consist of the aquaeductus, the blood 
and the lymph vessels. Recorded by this method are pressure changes in the cranial 
cavity and the resulting movements of the intralabyrinthine fluid. 


THE CRANIOLABYRINTHINE COMMUNICATIONS 

Anatomically the craniolabyrinthine communications consist of the 
aquaeductus, lymph spaces, the blood vessels, and the internal auditory 
meatus. These anatomic structures cannot be treated individually in 
functional studies. It is more feasible to consider the group of canals 
as a functional entity, for which the term “craniolabyrinthine com- 
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munications” may be used. Comparative anatomy as well as physiologic 
considerations show that they should be considered a “third cochlear 
window” (fig. 6). 

The physical characteristics of this system of canals have been 
studied by a method illustrated in figure 7. 

As demonstrated in figure 8, slow sinusoid pressure changes in the 
cranial cavity produce rhythmic movements of the meniscus in the 
cochlear capillary. Even small pressure changes in the cranial cavity 
produce movements in the labyrinth. 



Fig. 8. — Rabbit ; capillary in the basal coil of the cochlea ; sinusoid pressure 
changes in the cranial cavity. The labyrinthine fluid moves according to the 
pressure changes in the cranial cavity. The phase difference is due to the resistance 
in the craniolabyrinthine canals. The amplitude of pressure is equal in both experi- 
ments. The frequency, however, is increased in experiment B. The decrease of 
the movements of the fluid is due to the increase of frequency. MC indicates the 
meniscus of the capillary in the inner ear, and P, the pressure in the cranial cavity. 



Fig. 9. — Same experiment as in figure 8. The frequency of the pressure changes 
was increased while the picture was taken. Parallel to the gradual increase of the 
frequency there is a diminution of the amplitude of the movements of the meniscus. 
At a certain speed movements of the fluid cannot be recorded; the meniscus appears 
to be standing still. 

A localized increase in pressure -in the perilymph without an increase 
in pressure in the cranial cavity (a condition which in analog}' to the 
eye may be called “glaucoma labyrinthi”) is difficult to understand as 
long as the communications with the cranial cavity are open. 

If the frequency of the pressure changes in the cranial cavity is 
increased (the amplitude of pressure remaining equal) the movements 
of the labyrinthine fluid are diminished. If the frequency is increased 
further movements of the fluid cannot be recorded ffig. 9). The 
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amount of movement of the fluid in the craniolabyrinthine communica- 
tions shows an important difference between static and dynamic pres- 
sure changes. Low pressure changes are easily compensated. For high 
frequency pressure changes the system shows high resistance to move- 
ments of the fluid. In an electrical analogy, the craniolabyrinthine com- 
munications act as an inductance coil permitting free flow of direct 
current but inhibiting alternating current. 

This fact may have some bearing on the function of the cochlea, 
as the following considerations may show: 

If the stapes moved with infinite slowness, the difference in pressure 
between the cochlea and the cranial cavity would be compensated com- 
pletely by movements of the fluid back and forth through the aqua- 
eductus (isotonic conditions in the cochlea). 

The opposite extreme is an infinitely fast movement of the stapes. 
No intralabyrinthine fluid would move through the craniolabyrinthine 
communications. The vibrations of the stapes would create a maximum 
of pressure changes (isometric condition in the cochlea). 

If it is assumed that isometric conditions in the cochlea are 
optimal and isotonic conditions least favorable for cochlear function, 
it is understood why an increase in frequency improves the function 
of the cochlea. This brings the sensitivity of the ear into the dis- 
cussion. It is assumed that the causes for the curved shape of the 
sensitivity curve are manifold. The resonance of the sound conduction 
system is one important item. Fundamental laws on stimulation of 
the nerves, as, for example, Nernst’s law, must be considered with the 
other factors. In this paper the physical characteristics of the cranio- 
labyrinthine communications are added as a potential factor. 

The left half of the sensitivity curve, (i. e., the lower tone limit to the 
optimum of the curve) could be partially explained as resulting from 
a gradual shift from isotonic to increasingly isometric conditions. The 
optimum is reached at the frequency where isometry is at the highest 
value. The lower tone limit is the frequency with the minimum of 
isometry compatible with cochlear function. The right half of the 
sensitivity curve can be explained by nerve-physiologic considerations. 

IMPORTANCE OF PHYSIOLOGIC EXPERIMENTATION 

In the past, the anatomic structures of the inner ear have been 
studied intensively. Each part of the cochlea has been diligently 
described and carefully measured. The function of each part, how- 
ever, has not been studied satisfactorily. The students of hearing 
theories, therefore, have based their assumptions mostly on structural 
and not on functional considerations. This is unfortunately one sided 
and may be the reason that several auditory phenomena cannot be 
explained on the present anatomic basis. 
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The experiments described in this paper aim to show that certain 
factors can never be analyzed by anatomic technic but are demonstrable 
by physiologic methods. 

More physiologic experimentation on the function of the structures 
of the inner ear seems to be a most desirable “Next Step in Auditory 
Research.” 

summary 

The value of animal experimentation in the study of the function 
of the inner ear is discussed. 

The acoustic reflex contraction of the intrinsic muscles of the middle 
ear is a simple, reliable indicator of cochlear function in animals and 
in man. 

The conduction of the sound in the inner ear is studied. It is demon- 
strated that sound may reach the cochlea through the air of the middle 
ear, enter it through the round window and be conducted through the 
scala tympani (“reversed sound conduction in the cochlea”). 

The intralabyrinthine fluid is an essential conductor of acoustic 
energy. Disturbance of the cochlear fluid is incompatible with good 
function. Direct conveyance of acoustic energy through the bone to 
the nerve ending is not possible. Regardless of the portal through 
which the sound enters the cochlea, the intralabyrinthine fluid is the 
final common path of sound conduction. 

Bone-conducted sound can stimulate the cochlea even in the absence 
of the stapes. Bezold’s teaching of osteotympanic bone conduction 
must be abandoned. 

In a windowless cochlea the compressibility of the soft tissues is 
insufficient for good function. 

The resistance of the craniolabyrinthine communications is a func- 
tion of the frequency of the pressure changes. In the windowless 
cochlea the system of canals is incapable of acting as a “third cochlear 
window.” 



SIMPLE MASTOIDECTOMY 

A CRITICAL ANALYSIS OF ONE HUNDRED CONSECUTIVE CASES 
EVERETT H. TOMB, M.D. 

FRAMINGHAM, MASS. 

This study was undertaken for the purpose of determining various 
factors in the preoperative, operative and postoperative stages in the 
cases considered and evaluating them to aid in the conduct of treatment 
in similar cases in the future. 

For this purpose, I have taken a series of 100 consecutive simple 
mastoidectomies which were all performed by me in the same hospital 
during the years 1935 and 1936. The operative technic and postoperative 
care were the same in all cases. 

During the operative procedure, all tissue within the mastoid or 
connected with it which was infected or might later have become so by 
extension was exenterated. 

To this end, the teachings of Meltzer 1 were found to be extremely 
useful. The position of the lateral sinus, once determined, gave much 
information concerning the relative size of groups of cells in various 
locations. I should emphasize the necessity of complete eradication 
of the zygomatic, the posterior angle, the parafacial and the para- 
labyrinthine cells. I also concur in the opinion of Mosher 2 — and follow 
his practice — that removal of the mastoid tip is not routinely necessary 
unless it is fractured, 7 necrosed or perforated. 

Full exposure of the tegmen and the plate of the lateral sinus was 
carried out in all cases, with free exposure of the dura of these regions, 
as advocated by Boies, 3 in doubtful conditions, when the operative 
findings in the mastoid did not seem sufficient to explain the clinical 
symptoms. No harmful effect has been observed in any of the cases in 
which such exposure was carried out. 

Much care was taken in closing the wound, by through and through 
sutures, that there should be approximation of the edges of the 
periosteum, this being considered to aid in the formation of new bone 
in the cavity. 

Presented as a candidate’s thesis to the American Laryngological, Rhinological 
and Otological Society, Inc., 1939. 

1. Meltzer, P. E. : The Mastoid Cells : Their Arrangement in Relation to 
the Sigmoid Portion of the Lateral Sinus, Arch. Otolaryng. 19:326 (March) 
1934. 

2. Mosher, H. P., in discussion on Boies. 3 
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Of the 12 cases of recurrent mastoiditis to be reported, in 6 the 
previous operation had been done by myself with this technic, and in 
all 6 much new bone was found at the second operation. 

Dressings were changed daily. Drains, which had been placed from 
the antrum through the lower angle of the wound, were loosened every 
three days and removed when drainage from the middle ear ceased, 
which occurred after an average of seven and six-tenths days. 

The orthodox compression bandages were not used, the dressing 
consisting of a flannel square with four tapes, tied on the top of the 



Chart 1.— Age incidence in 100 cases of mastoiditis 



Chart 2. — Sex incidence in 100 cases of mastoiditis. 


head. The use of this dressing has resulted in the development of much 
less edema of the tissues and allowed the saving of much time in 
applying dressings. 

The patients ranged in age from 5 months to 08 years (chart 1 ) : 
24 were under 5 years of age and twenty-nine between 5 and 10 years 
of age, with a very sharp decline in the number in each succeeding five 
year period. The average age was somewhat younger than that reported 
by Boies. s 

There were 67 females and 33 males in this series (chart 2). It is 
felt that the preponderance of females can he partially accounted for 

3. Boies, L. R. : Extradural Inflammation: Study of Its Occurrence in 
Acute Surgical Mastoiditis. Tr. Am. Acad, Ophth. 41:150-162, 1936. 





480 


ARCHIVES OF OTOLARYNGOLOGY 


by the number of mothers who were thought to have contracted their 
infection from their children, as later reported. 

Little variation was found in the lateralization of infection, the 
right side having been affected in 50 cases, the left side in 41 and both 
sides in 9. 

Tabulation of the occupations of those affected (table 1) showed 
the largest group, numbering 39, to be of early school age, 5 to 10 years 


Table 1. — Occupation 


School child 

29 

Jlndio operator 

2 

Cabinet maker 

Preschool child 

50 

Laborer 



Housewife 

20 

Shoe worker 

.... 1 

Parmer 

Nurse 

2 

Meclinnic 

. .. 1 




Chart 3. — Seasonal incidence of mastoiditis in the group of 100 cases. 

old. The next largest group, numbering 30, was made up of children 
under 5 years of age. Housewives numbered 20, of whom 18 were 
mothers of children under 10 years of age who had personally attended 
their children during attacks of otitis media shortly before. In 3 
instances, both mother and child were operated on within a few weeks. 

The seasonal incidence, as shown by chart 3, which closely paralleled 
that reported by Kopetzky and Hadjopoulos,' 1 was most significant. The 
incidence was greatest, 26, in March, dropping sharply to 13 in April, 
declining fairly rapidly to the low point in August, September and 
October, then rising slowly to 7 in January and from ‘that point again 
rising sharply to the highest level. 

4. Kopetzky, S. J., and Hadjopoulos, L. G. : Relationship of Upper Respiratory 
and Alimentary Tract Flora to Mastoid Infections, with Particular Reference to 
the Epidemiology of Mastoiditis, Laryngoscope 42:661-673 (Sept.) 1932. 
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This curve followed closely that of infections of the upper part of 
the respiratory tract in the community, and such an infection was found 
to be the immediate preceding illness in 51 of the 74 cases in which a 
definite history could be obtained (table 2). 

Linked with the attacks preceded by infections of the upper part 
of the respiratory tract might be 5 preceded by acute tonsillitis, 3 by 
grip, 3 by acute sinusitis and 3 by pneumonia. 

There seems to have been a definite etiologic relation between the 
prevailing disease of the upper part of the respiratory tract and the close 
association of the younger children with the mothers who attended them 
when ill, and many infections may have been transmitted from one 
to another. 


Table 2. — Preceding Illness 


Infection of the upper part of tlie respiratory tract 

.n 

Acute tonsillitis . . . 

5 

Acute sinusitis ... 

n 

Pneumonia 

o 

o 

Grip 

3 

Rubeola . 

7 

Rubella 

i 

Ynrirrtlft 

i 



Table 3. — Associated Systemic Condition Present at Operation 


Pregnancy 3 

Disease of the respiratory tract 9 

Upper part of the respiratory tract G 

Bronchopneumonia 3 

Acute sinusitis 1 

Depressive psychosis 1 


ASSOCIATED SYSTEMIC CONDITIONS 

A number of associated systemic conditions present in these patients 
at the time of operation should be commented on (table 3). 

1. Pregnancy . — One patient was operated on at the three month and 
2 at the eight month stage, with no disturbance of pregnancy or of the 
postoperative course. Ether, without nitrogen monoxide induction, was 
used as the anesthetic, after consultation with the obstetric attendant. 

2. Disease of the Respiratory Tract . — Five patients showed no ill 
effects but in 1 definite bronchopneumonia was found the day after 
operation. In 3 children operated on during the declining stage of 
bronchopneumonia, that disease was not exacerbated. Avertin with 
amylene hydrate was the anesthetic chosen in all cases of involvement 
of the respiratory tract. 
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3. Acute Maxillary Sinusitis. — One adult with active maxillary 
sinusitis, likewise operated on under anesthesia induced by avertin with 
amylene hydrate, suffered no ill effect, the sinus having been opened 
at the same time. 

4. Depressive Psychosis. — In a woman of 35 in whom, during many 
years of chronic purulent otitis media, a depressive psychosis with 
suicidal tendency had developed, which condition she herself ascribed 
to the embarrassment of the foul discharge, operation and cessation 
of the discharge were followed by almost immediate recovery from the 
depressed state. There has been no recurrence in three years. Here, 
of course, the cause of the psychosis and the curative effect of operation 
cannot be positively demonstrated. 

Table 4. — Classification of Cases 


1. Cases of acute involvement 70 

Those in which a history of previous operation or chronic 
otitis media was not given 

2. Cases of chronic Involvement 15 


Thoso in which history of chronic purulent otitis media was 
given; the shortest period in such history was six years; no 
patient presented a history or diagnostic findings indicating 
need of radical operation 


3. Cases of recurrence 12 

4. Oases of revision 3 


Those in which tbo patient was referred to my service because 
of threatening symptoms following a previous operation 


CLASSIFICATION OF CASES 

For the purpose of this study the cases have been divided into four 
groups (table 4). 

Cases of Acute Involvement. — In the first group observations were 
made on the following subjects: (1) effect of previous attacks of otitis 
media on the incidence of complicating conditions; (2) effect of para- 
centesis and of spontaneous rupture on the subsequent course of 
mastoiditis; (3) optimum time for operation, and (4) virulence of 
infection in exanthematous disease. 

1. Effect of previous attacks of otitis media on the incidence of 
complicating conditions. 

From 18 of the patients a history of previous otitis media with 
recovery was obtained, but in only 2 of these was any complicating 
condition observed. One, in whom the attack was preceded by varicella, 
had a subperiosteal and a perisinal abscess; the other, in whom it was 
preceded by infection of the upper part of the respiratory tract, had 
an epidural abscess. 
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2. Effect of paracentesis and of spontaneous rupture on the sub- 
sequent course of mastoiditis. 

Paracentesis had been performed on 77 per cent of the tympanic 
membranes, and 23 per cent had ruptured spontaneously. While I 
am unable to demonstrate any definite differences in the course of the 
disease in these two groups, I believe that it is preferable to perform 
paracentesis to give the patient relief from pain and to promote drainage, 
since intramastoid pressure, as well as infection, is regarded as a cause 
of necrosis in mastoiditis. 5 

3. Optimum time for operation (table 5). 

Three patients, all under 10 years of age, were operated on during 
the first week of otitis media, all having shown fulminating infection. 

In 1, with operation on the sixth day, a perisinal abscess was found. 
In this patient pneumonia developed and death occurred on the fourth 
day. A second patient, with operation on the seventh day, showed a 


Table 5. — Incidence of Complicating Lesions 


Percent age of Complicating- lesions 


JNUmDCr oi r- — s 

Time of Operation Cases Preoperative Postoperative 

First vreek 3 66 33 

Second week 19 11 26 

Third week 29 7 0 

Fourth week and later 19 36 21 


tense subperiosteal abscess, with a septic temperature, but recovered 
promptly without further complication. A third, with operation on 
the fifth day, because of an apparently septic course, showed no com- 
plication and recovered uneventfully. 

Nineteen patients were operated on during the second week of 
otitis media, with complicating conditions appearing preoperatively in 
11 per cent and developing after operation in 26 per cent. At operation 
2 showed perisinal abscesses ; postoperative^, erysipelas developed 
about the wound in 1 and thrombosis of the sigmoid sinus in another, 
while in 3 septicemic symptoms developed and blood cultures contained 
a nonhemolytic streptococcus. 

The 29 patients operated on during the third week of otitis media 
showed the lowest incidence of complicating conditions, 7 per cent pre- 
operatively and none postoperatively. At operation 1 presented mild 
labyrinthine symptoms and in another an epidural abscess was found. 

All of those who were operated on after the third week were con- 
sidered together, although the time of operation varied from the 

5. Kopetzky, S. J. : Otologic Surgery, ed. 2, New York, Paul B. Hoeber, 
Inc., 1929, pp. 15-18. 
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twenty-third to the ninety-first day. This group included 19 patients 
and showed a high incidence of complicating conditions, preoperatively 
36 per cent and postoperatively 21 per cent. At operation 3 patients 
presented labyrinthine symptoms, 2 had subperiosteal abscesses, and 2 
had perisinal abscesses; while postoperatively, septicemia developed in 
3 and bronchopneumonia in 1. 

Too few patients were operated on during the first week of otitis 
media to permit drawing conclusions from their results, though it seems 
advisable not to operate so early in the absence of a definite complication. 

About the third week is the optimum time for operation, because of 
coalescence and localization of infection, only conditions advancing 
rapidly toward complications warranting earlier operation. There is 
definitely greater danger of complicating lesions occurring, especially 
preoperatively, as the fourth week and later periods are reached, there 
being greater likelihood of the infection having reached vital visceral 
structures. 

4. Virulence of infections in exanthematous disease. 

Of the 9 attacks preceded by acute exanthematous infection, rubeola 
preceded 7 and rubella and varicella 1 each. With 1 exception, all the 
patients came to operation with considerable elevation of temperature; 
all had extensive destruction in the mastoid area, and in 3 perisinal 
abscesses were found at operation. The circumstances may be construed 
to indicate, as shown by Harrell, 0 that the invasiveness and virulence of 
the hemolytic streptococcus are increased in contagious diseases, this 
organism having been found in 8 of the 9 patients. 

Cases of Chronic Involvement . — The conditions previously classified 
as chronic were, it must be remembered, so called only because the 
acute mastoiditis occurred in patients who had had long-standing chronic 
purulent otitis media. 

Contrary to my expectations there were few complicating conditions 
in this group. Only 2 patients showed preoperative symptoms of 
labyrinthine irritation ; in none did any postoperative complication 
develop, and the average stay in the hospital was shorter than that with 
the acute conditions. 

The work of Almour 7 leading to his recommendation that all 
eburnated bone need not be removed in radical mastoidectomies has 
been noted. While the operations here reported were performed for an 
acute condition, the same reasoning should apply so far as the eburnated 
bone is concerned. 

6. Harrell, V.: Hemolytic Streptococcus Mastoiditis, Ann. Otol., Rhin. & 
Laryng. 46:194-202 (March) 1937. 

7. Almour, R. : The Practical Application of Wittmaack’s Theory of Pneu- 
matization, Tr. Am. Acad. Ophth. 37:315-332, 1932. 
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In these cases, acute mastoiditis was superimposed on chronic 
purulent otitis media. Simple mastoidectomy was performed. All 
eburnated bone was removed because of the difficulty in determining 
whether there was complete eburnation in a given area and the con- 
sequent possibility of isolated islands of infected cells and diploic tissue 
being present in the midst of the eburnated bone. 

The opinion that this procedure should be followed has been voiced 
by Josephson, s and it has been supported by the observation in all my 
patients that the mastoid was not completely eburnated but that some 
cells and diploic tissue were present under and within the sclerotic bone. 

Twelve of these patients have been completely cured. Three still 
have some discharge, with no other symptoms, and in these 3 there was 
probably more extended infection outside the mastoid process, and a 
radical operation may later be required. 

I believe that if all these patients had had radical mastoidectomies 
without the removal of all eburnated bone with the enclosed infected 
cells and diploic tissue none of them would have been cured. 

Table 6. — Interval During Which Operation Was Repeated 


First six months 2 

Second six months 3 

Second year 3 

Third year 3 

Fourth year 1 


I am inclined to think, because of these observations, that for many 
chronic suppurative conditions radical mastoidectomy may be avoided 
and that operation may safely be limited to simple mastoidectomy. If 
no infected cells or diploic tissue is found in the mastoid, the operation 
should be extended to radical mastoidectomy. 

Case.? of Recurrence . — In the group with recurrent mastoiditis, 12 
in number, all patients had had at least one, and some several, previous 
simple mastoidectomies. 

Their ages ranged from 3 years to 28. The interval since previous 
operation varied from two months to four years (table 6) . Practically 
all attacks were preceded by infection of the upper part of the respiratory 
tract, with a short period of otitis media, averaging five and one half 
days, by the end of which time rapid infection and breaking down of 
the old wound had occurred. 

The formation of new bone in these patients was carefully 
investigated at operation. In no patient whose previous operation had 
been done within a year could any new bone be demonstrated, but in 


8. Josephson, E. M., in discussion on Almour. 7 
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every one operated on previous to that period some new bone was 
formed, with the amount greater in the younger patients. 

In all these patients the postoperative course was uneventful, and 
in no one was there any complicating condition. 

Cases of Revision . — In the first patient on whom a revision opera- 
tion was performed paralysis of the left facial nerve with weakness of 
the right facial nerve of ten days’ duration had developed, following 
bilateral simple mastoidectomy two months previously. Hearing in 
both ears had also been lost completely. Records of the previous 
operation and after-course suggested labyrinthine disease at that time. 
Complete return of the function of the facial nerves followed within 
seven days after they were exposed bilaterally in their mastoid course. 
Much necrotic tissue was found in unremoved parafacial cells. 

Table 7. — Complicating Lesion 


A. Present at time of operation 

1. Irritative labyrinthitis 4 

2. Perislnal abscess 5 

3. Subperiosteal abscess 4 

4. Epidural abscess 1 

5. Paralabyrintbltls 1 

6. Paralysis of the facial nerve I 

B. Developing after operation 

1. Irritative labyrinthitis I 

2. Septicemia G 

3. Bronchopneumonia 2 

4. Metastatic abscess 3 

5. Suppurative adenitis 2 

6. Thrombosis of the sigmoid sinus 1 

7. Erysipelas about the wound 1 

S. Secondary hemorrhage from the wound 1 


The second patient, 41 years old, had had simple mastoidectomy 
twenty-two days before. Because of persistent facial and orbital pain, 
a revision operation had been done seven days before, with no improve- 
ment in symptoms. Roentgenograms of the petrosa were normal, but 
at operation a sinus was located beneath the semicircular canals, from 
which several drops of foul pus was drained. Recovery, while slow 
and gradual, ivas complete. 

In a third patient, whose wound had failed to heal after a simple 
mastoidectomy done two and one half years before, a revision operation 
disclosed infected residual zygomatic cells, and removal of these resulted 
in complete closure and uneventful recovery. 

In all these revision operations it was felt that the cause of the 
complications mentioned was an incomplete primary operation. 

COMPLICATING CONDITIONS 

The complications in this series fall naturally into two groups 
(table 7). 
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1. Complications Present at the Time of Operation. — Of the 4 
infections with labyrinthine symptoms, 3 occurred in patients with 
sclerotic mastoids who had had long-standing chronic purulent otitis 
media and 1 in a patient with an acute hemorrhagic condition of the 
mastoid. All vestibular symptoms disappeared within twenty-four to 
forty-eight hours after simple mastoidectomy. In the patient with the 
hemorrhagic mastoid secondary hemorrhage from the wound developed 
three days postoperatively. 

The 5 perisinal abscesses were all in children, only 1 of whom had 
a history of previous otitis media. 

Four subperiosteal abscesses occurred in children under 8 years 
of age. 

One epidural abscess was found in a child of 5 months. 

2. Complications Developing After Operation. — The single case in 
which irritative labyrinthitis occurred postoperatively was that of a 
child with a hemorrhagic mastoid, the symptoms being confined to 
transitory rotary nystagmus on the third postoperative day. In this 
patient septicemia and a metastatic abscess yielding a nonhemolytic 
streptococcus on culture also developed. 

Although there were others whose symptoms suggested a septicemic 
condition, 0 only those with a positive blood culture were so classified. 
Of these there were 6. 

COMMENTS 

The following subjects will be commented on: (1) anesthesia, (2) 
organisms present, (3) characteristics of infections, (4) pain, (5) tender- 
ness, (6) sepsis, (7) interpretation of roentgenograms, (8) observations 
on the blood, (9) mortality and (10) postoperative hearing. 

1. Anesthesia. — The most satisfactory anesthesia was obtained with 
nitrogen monoxide and ether, which were used with 46 patients. Ether 
without nitrogen monoxide induction was used with 21 patients con- 
sidered too young for satisfactory use of nitrogen monoxide. Avertin 
with amylene hydrate as a basic anesthetic, with anesthesia sustained 
by ether, was used with 33 patients, and, while satisfactory anesthesia 
was obtained, immediate postoperative convalescence was less rapid and 
satisfactory than in cases in which ether was used. 

2. Organisms Present (table 8). — Cultures of material from the 
mastoids showed 54 per cent to contain Streptococcus haemolyticus, 9 
per cent Streptococcus nonhaemolyticus and 12 per cent Pneumococcus, 
while 21 per cent yielded no growth. It was found that some of the 

9. Williams, A. W. : Streptococci in Relation to Man in Health and Disease, 
Baltimore, Williams & Wilkins Company, 1932, pp. 244-246. 
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culture mediums contained blood serum from a person later shown to 
be immune to Str. liaemolyticus, and so many of the sterile cultures 
probably should have shown Str. haemolyticus. 

3. Characteristics of Infections . — In general it may be said that in 
cases of streptococcic infection there were a more fulminating onset, 
a more active course of the disease as shown by elevations of temperature 
and of the leukocyte count and a greater proportion of complicating 
conditions. 

In cases of pneumococcic infection there were a paucity of symptoms, 
a minimum of reactions of the temperature and blood and a much 
greater amount of destruction of bone than would have been expected 
from the symptoms observed. 

4. Pain . — The absence of pain was not regarded as having negative 
significance, since many patients with extensive infection and destruction 
had little or no pain, as in the pneumococcic infections previously men- 
tioned. However, pain, when present, was significant. Pain extending 

Table 8. — Organisms in Culture of Material from Mastoid 


Str. bnemolyticus 54 

Str. nonhacmolytipus 9 

Pneumococcus 13 

Staph, albus 1 

Staph, aureus 1 

Diphtheroid bacillus 2 

No growth 21 


over the mastoid proper and downward into the neck usually indicated 
an active infection of the tip. In the presence of temporal and parietal 
pain, operation almost always revealed necrosis of the tegmen or infec- 
tion of the zygomatic cells. Sudden cessation of pain was noted in 
several patients in whom subperiosteal abscesses later developed. 

5. Tenderness . — This was a much less helpful sign than pain, though 
many infections of the tip were diagnosed by tenderness over the tip 
and several perisinal abscesses by tenderness over the emissary vein. 

6. Sepsis . — The absence of septic symptoms did not exclude destruc- 
tion of bone, but every patient that presented septic symptoms did 
invariably show disease of the bone. 

7. Interpretation of Roentgenograms . — While the clinical findings 

were given the most consideration in deciding whether to operate, roent- 
gen findings were helpful, * * * * 5 6 7 * * 10 although in many cases there were dis- 

crepancies between the clinical and operative findings and the interpre- 

10. MacMillan, A. S. : Personal communication to the author. Schillinger, R. : 
Roentgen Aspects of Mastoiditis, Am. J. Roentgenol. 39:192-201 (Feb.) 1938. 
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tations of roentgenograms. This is not unusual, and, on the whole, 
interpretations of roentgenograms reached a high standard. 11 

8. Observations on the Blood . — Simple elevation of the leukocyte 
count did not have much significance, and no blood picture distinctive 
of mastoiditis was found. 12 Repeated differential counts according to 
the method of Schilling gave much help in prognosis, and the ratio 
between the total leukocyte count and the percentage of polymorpho- 
nuclear cells, especially when tabulated on McKernons’ charts, as advo- 
cated by ICopetzky, 5 proved of real prognostic value (chart 4). 

9. Mortality . — In this series 99 patients recovered and 1 died. The 
latter, a child of 6 who was admitted with a fulminating infection, showed 
a perisinal abscess at operation, on the sixth day of otitis media. On 



Chart 4.— Resistance chart for a case of sinus thrombosis in which recovery 
occurred. 

the following day definite bronchopneumonia was evident, and death 
occurred on the fourth day. The pneumonia was regarded as the direct 
cause of death, but autopsy not having been permitted, factors related 
to the mastoid infection could not be excluded. 

10. Postoperative Hearing . — Practically all the patients listed as 
having chronic infections now have a definite loss of hearing, as might 
be expected after long-continued chronic purulent otitis media, but in no 
case is it thought by the patient himself that this loss is greater than that 

11. Brownell, D. H., and Hauser, J. J. : The Roentgenogram as an Aid 
in the Diagnosis of Surgical Mastoiditis, Ann. Otol., Rhin. & Laryng. 47 : 
240-246 (March) 1938. 

12. Rosenwasser, H., and Rosenthal, N,: The Blood Picture in Otitic Infec- 
tions, Arch. Otolaryng. 14:290-308 (Sept.) 1931. 
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existing before operation. If radical mastoidectomies had been done 
there probably would have been greater 16ss of hearing. In all but 3 
of these patients discharge has ceased since operation. 

Of the patients with acute mastoiditis, 4 are known to have some 
loss of hearing. 

SUMMARY 

An analytic report of 100 consecutive simple mastoidectomies, with 1 
death, is presented. 

Closure of the periosteum aided in the formation of new bone. 

The use of noncompression bandages resulted in less postoperative 
edema of the tissues. 

Mastoiditis was most frequent in those between 5 and 10 years of age. 
Many mothers of such children are believed to have been infected by 
them. 

The frequency of mastoiditis was greatest in February and March 
and least in August, September and October. 

Paracentesis was believed to be advisable. 

The optimum time for operation was found to be about the third 
week of otitis media. Before that there is little localization, while after 
that, vital visceral structures are more frequently attacked. 

In acute mastoiditis superimposed on chronic purulent otitis media, 
simple mastoidectomy with the removal of all eburnated bone was found 
to be sufficient. 

In recurrent mastoiditis formation of new bone was not found in 
less than one year after the previous operation. 

A revision mastoidectomy was indicated when sepsis with threatening 
symptoms was present or when faulty healing had occurred. 

Cultures of material from the mastoid yielded in 54 per cent of 
cases a Str. haemolyticus and in 12 per cent a pneumococcus. 

Streptococcic infection was associated with fulminating symptoms and 
numerous complicating lesions, while pneumococcic infection was prac- 
tically symptomless but caused extensive destruction of bone. 
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CRITICAL COMMENT ON GLOSSOPTOSIS, THE SYNDROME 
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LEO SCHWARTZ, M.D. 

NEW YORK 

Considerable literature has accumulated dealing with observed cases 
of malformations resulting from arrest of development of the mandibular 
or the first branchial arch. 

Study has been given to these conditions not only as they exist in 
the human species but also as they occur in the other amniota. 

By far the most frequent conditions falling under this classification 
in man are micrognathia, cleft palate and harelip. These are examples 
of malformations existing in viable newborn infants. 

Among the teratologic examples of the nonviable are cyclopia and. 
agnathia. While the latter are interesting, they do not engage the 
attention of the clinician. 

The condition of micrognathia is rather frequent among sheep and 
is called by shepherds “hog-jaw.” Young lambs so afflicted cannot 
suckle or graze and are often destroyed for this reason. 

As early as 1822 Geoffroy-Saint-Hilaire 1 described the case of a 
sheep which showed micrognathia, conjunction of the ears, deformity 
of the palate bone and fusion of the pterygoid processes of the sphenoid. 
He termed the condition sphenocephalus. 

Taruffi 2 in 1891 attempted a classification of all the defects of the 
lower portion of the face as forms of a single major condition which he 
termed hypoprosopoaplasia. He then created subclassifications, such as 
hypomicrognathia (small lower jaw) and hypoagnathia (absence of the 
lower jaw), unilateral (also Maurice, 1861; Marc, 1892; Buerger, 1903, 
and others) and bilateral deformities and deformities of medium degree 
and of high degree. 

From the Department of Otolaryngology of Beth Israel Hospital and Jewish 
Maternity Hospital, service of Dr. Ralph Almour. 

1. Geoffroy-Saint-Hilaire, E. : Philosophic Anatomique, Paris, J. B. Bailliere, 
1822, vol. 2, p. 97 ; cited by Ballantyne, J. W. : Manual of Antenatal Pathology 
and Hygiene, New York, William Wood & Company, 1905, vol. 2, p. 423. 

2. Taruffi, C. : Storia della teratologia, Bologna, Regia tipografia, 1891, vol. 6, 
P- 389 ; cited by Eley and Farber. 11 
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A most excellent description of the entire subject was given in 1 922- 
1923 by Gladstone and Walceley 3 4 under the title “Defective Develop- 
ment of the Mandibular Arch.” They discussed the various possible 
developmental defects arising from absence or imperfect development 
of the central region of the craniofacial axis. 

In 1929 Robin/ 1 of Paris, published a monograph on glossoptosis. 
Robin was the first to call attention to the clinical problems arising as a 
result of micrognathia. He, however, placed particular emphasis on 
the problem created by the ptosed tongue and gave less attention to the 
developmental defect (micrognathia) which gives rise to glossoptosis. 
Fischer’s 5 6 contribution on glossoptosis, appearing in the French medical 
literature in 1939, was based principally on Robin’s monograph and 
referred to the “syndrome of Pierre Robin.” Apparently, Robin was 
the first to describe glossoptosis and associated phenomena as a clinical 
entity. As recently as 1936 Turner 0 referred briefly to the syndrome 
in the fourth edition of his textbook. 

Robin discussed micrognathia occurring in infants, the developmental 
anomaly characterized b}' retrusion of the mandible, which results in 
facial deformity and poor dental occlusion in later life. In micrognathia, 
ptosis of the tongue causes mechanical obstruction of the laryngeal 
portion of the pharynx. Robin stated that glossoptosis is extremely 
prevalent and that 3 of 4 children have this defect. However, only 
1 of 4 adults past the age of 40 is glossoptotic ; the other glossoptotic 
persons die prematurely, in most cases of illnesses which develop as a 
result of the decreased vital resistance and increased susceptibility to 
infection secondary to glossoptosis. 

Examination and observation of a male infant 7 disclosed, among other develop- 
mental defects, the combination of micrognathia and glossoptosis to which Pierre 
Robin relates the many and varied manifestations of his syndrome. This infant 
had cleft of the soft and hard palate and the uvula, micrognathia and glossoptosis. 
At the birth there was normal vertex presentation, but delivery had to be made 
by the use of forceps. The general condition of the infant was poor, feedings 
were not taken well and respiration was labored. No cardiac nor pulmonary 
abnormalities were found on physical examination which could account for the 

3. Gladstone, R. J., and Wakeley, C. P. G. : Defective Development of the 
Mandibular Arch: The Etiology of Arrested Development and an Inquiry into 
the Question of the Inheritance of Congenital Defects, J. Anat. 57:149, 1 922 - 1923 . 

4. Robin, P. : La glossoptose, un grave danger pour nos enfants, Paris, Gaston 
Doin, 1929. 

5. Fischer, H. : La glossoptose : Le syndrome de Pierre Robin, Paris, Vigot 
Freres, 1932. 

6. Turner, A. L., and others : Diseases of the Nose, Throat and Ear, ed. 4, 
Baltimore, William Wood & Company, 1936. 

7 . Delivered at the Jewish Maternity Hospital, Jan. 11, 1937. 
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symptoms. Respiration became more rapid and irregular on January 16. Dyspnea 
of the obstructive laryngeal type was manifested by the marked retraction of the 
xyphoid cartilage and supraclavicular and intercostal spaces occurring with each 
inspiration (fig. 1, A and B). There were periods of respiratory movements during 
which no air apparently entered the lung. The free margin of the ptosed tongue 
filled in the palatine defect. Roentgenologic examination on January 16 indicated 
possible collapse of the upper and middle lobes of the right lung, and on January 20, 
central bronchopneumonia of the lower lobe of the left lung. The temperature 
rose to 103 F. Respiration was improved by elevating the lower jaw, and tubal 
feedings were successfully administered for a short time. Later, respiration again 
became rapid and labored; the temperature fluctuated between 99 and 104 F., and 
the infant died. 8 Permission for autopsy was refused. 



Fig. 1.— Photographs of the patient reported on. A, marked retraction of the 
xiphoid process characteristic of obstructive laryngeal dyspnea. B, micrognathism ; 
retraction of the xiphoid process and the intercostal spaces is well marked. 

MECHANISM 

In this case there were two developmental defects, micrognathism 
and cleft palate, both manifestations of ateliosis of the mandibular arch. 
In this circumstance the malposition of the symphysis menti relaxes its 
attached ligaments, which results in backward displacement of the tongue, 
obstructing the pharynx and interfering with the free flow of air during 
respiration. 

A variety of theories have been advanced to explain the mechanism of 
development of micrognathia. Normally, the developing mandibular arch 


8. Jan. 27, 1937. 


494 


ARCHIVES OF OTOLARYNGOLOGY 


fuses in the midline, forming the symphysis menti. The ventral portion 
becomes the mandible and the dorsal portion the maxillary process, from 
which two shelves grow medially, fusing and forming the hard palate 
and the floor of the nose. Iveibel and Mall 0 attributed micrognathia 
to simple arrest in this developmental process. They called attention to 
the fact that the fetal upper lip at the fifth month projects much further 
forward than the lower lip and suggested that an inhibitory process at 
a later period prevents outward growth of the lower portion which 
would overcome the disparity in projection between the upper and lower 
portions. Davis and Dunn 10 called attention to the fact that during 
uterine life the entire weight of the fetus rests on the vertex of the 
cranium and that during the same period the sternal region transmits 
a distinct pressure on the mandible. Since the latter develops and unites 
in the midline before the maxilla, pressure of sufficient magnitude could 
conceivably force the partly calcified mandible backward against the 
softer maxilla, with consequent production of deformity. The con- 
comitant cleft palate in the case here reported, in the 4 cases reported 
by Eley and Farber, 11 in 2 of 3 cases reported by Lannelongue and 
Menard 12 and in the case of Davis and Dunn lend weight to this theory. 
It is quite conceivable that sufficient pressure to retard the development 
of the mandible would likewise be able to prevent the fusion of the palate 
in the midline. 

The development of glossoptosis is more readily explained than 
that of its antecedent, micrognathia. The genioglossi muscles are the 
principal means of drawing the tongue forward. Their insertion is at 
the symphysis menti, from which point traction on the tongue is main- 
tained. In micrognathia, the backward displacement of the symphysis 
renders traction sufficient to prevent the tongue from dropping back 
an impossibility. 

CAUSATION 

Glossoptosis may be hereditary, congenital or acquired, the last being 
the most common according to Ivy. 13 The hereditary deformity can be 

9. Keibel, F. K. J., and Mall, F. P. : Manual of Human Embryology, Phila- 
delphia, J. B. Lippincott Company, 1910. 

10. Davis, A. D., and Dunn, R. : Micrognathia : A Suggested Treatment for 
Correction in Early Infancy, Am, J. Dis. Child. 45:799 (April) 1933. 

11. Eley, R. C., and Farber, S. : Hyperplasia of the Mandible (Micrognathy) 
as a Cause of Cyanotic Attacks in the Newly Born: Report of Four Cases, Am. J. 
Dis. Child. 39:1167 (June) 1930. 

12. Lannelongue, O. M., and Menard, V.: Affections congenitales, Paris, 
Asselin & Houzeau, 1891, vol. 1, p. 423; cited by Eley and Farber. 11 

13. Ivy, R. H. : Congenital and Acquired Defects and Deformities of Face and 
Jaws: Review of the Literature for 1936, Internat. Abstr. Surg. 64:433, 1937; in 
Surg., Gynec. & Obst., May 1937. 
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traced through several generations. La Page 14 called attention to a 
case of this type in which the family history indicated that the previous 
deaths of 3 children were directly related to micrognathia with glossop- 
tosis. Pfaff 15 noted hereditary transmission in 50 cases and traced the 
defect through several generations in some cases. On the other hand, 
Gladstone and Wakeley 3 in a study of 554 cases of harelip and cleft 
palate found the same condition in both parent and child in only 2 cases 
(0.35 per cent). They stated the belief that the condition is due to 
malnutrition of the embryo. The most frequent cause of congenital 
glossoptosis, according to Robin, is syphilis, because of the Treponema 
pallidum’s predilection for developing bone tissue. He gave no scientific 
evidence to corroborate this assertion. It is questionable whether, as a 
matter of fact, syphilis is a factor at all. Eley and Farber, 11 who 
observed 4 cases, did not mention the existence of syphilis in any of 
the infants, nor was there any evidence of the disease in their case in 
which autopsy was performed. Acquired glossoptosis may be caused 
by syphilis, by faulty location of teeth or, most commonly (Robin), by 
an improper position of the infant while nursing. 

In his monograph, Robin traced the course of his syndrome from 
the development in the growing fetus to the end results in the mature 
person. The arrest in development of the mandible is regarded as the 
first step in a series of physiologic and anatomic disturbances which 
result in secondary somatic pathopoiesis of the entire organism, although 
all manifestations of the syndrome may not appear in every case. The 
severity of the symptoms is determined by the degree of glossoptosis, 
which in turn depends on how pronounced the micrognathism is. 

Robin described a space, which he called the “confluent vital fonc- 
tionelle” (fig. 2), that includes all the upper respiratory-digestive 
passages, extending from the basilar vault to the glottis. The bony 
boundaries of this space are the jaw, the bones of the face, the cranium 
and the cervical spine. It therefore includes from above downward the 
nasal cavities, the nasopharynx, the oral pharynx and the laryngo- 
esophageal juncture. Robin abbreviated the term “confluent vital fonc- 
tionelle” to C. V. F., an abbreviation which will be used subsequently 
in this report, as it eliminates the difficulties of finding a suitable English 
equivalent. 

The C. V. F. is not a fixed space but one the form and capacity of 
which change with alterations in the position of the bony structures 
comprising the boundaries. In man, the form and capacity of the 

14. La Page, C. P. : Micrognathia in the New-Born, Lancet 1:323, 1937. 

15. Pfaff, cited by Bruning, H., and Schwalbe, E. : Handbuch der allgemeinen 
Pathologie und der pathologischen Anatomie des Kindesalters, Wiesbaden, J. F. 
Bergmann, 1913, vol. 2, p. 442. 

16. Footnote deleted. 
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C. V. F. are particularly prone to change, as the upright position places 
the various structures within and bordering it in the relation of reciprocal 
support. Therefore, in man, a change in the position of but one of 
these structures may affect the positions of the other structures, eventu- 
ating in a profound disturbance of the C. V. F. 

Robin developed the concept of his syndrome on this basis. Fie 
maintained that the backward displacement; of the tongue in micrognathia 
obstructs air and food passing through the channels comprising the 
C. V. F., and, in addition, exerts pressure on the articulations, the nerves 
and the blood and lymph vessels in this region. Normal development 
and functioning of both contiguous and remote tissues is consequently 
impeded. 

If the ptosed tongue is capable of exerting such pressure, his view 
may be accepted, for if arterial, venous and lymphatic circulation were 
impeded and the sympathetic and the last four cranial nerves, which 



Fig. 2. — The “confluent vital fonctionelle” in the normal subject; position of 
the mandible and tongue during respiration ( A ) with the mouth open, (B) with the 
mouth closed and (C) with the jaw projected. 

traverse this area, compressed, profound trophic disturbances and dys- 
morphism of the organism would be produced (fig. 3). The syllogism 
is far reaching if the premise is accepted. 

DIAGNOSIS 

Congenital or acquired glossoptosis is diagnosed in the following 
manner: The head of the infant, in the prone position, is held firmly 
by an assistant, and the examiner separates the lips with the fingers 
of one hand while slowly and gently pressing the chin backward with 
the other hand. If there is glossoptosis the lower gingival ridge recedes 
and is more or less set apart from the upper ridge. The degree of 
recession is in direct proportion to the severity of the deformity. 

PROGNOSIS 

The prognosis in glossoptosis depends on the cause of the microgna- 
thism, the degree of mandibular recession, the age at which active 
treatment is instituted and the type of therapy employed. 
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The infant usually does not survive if the congenital mandibular 
deformity produces recession from the maxilla of 10 to 12 mm. or more 
(Robin). In later life, the micrognathic infant may develop com- 
pensatory prognathism as, after eruption of the temporary teeth, he 
learns that respiration is facilitated by locking the lower over the upper 
incisors. This prognathism should not be confused with the type seen 
in macrognathia, 

Micrognathism is generally more conspicuous in patients in whom 
the condition had its onset during intrauterine life or before the age of 



Fig. 3 (after Robin 4 ).— Systemic manifestations of glossoptosis : (A) from 

the posterior aspect, protruding ears, kyphosis, scoliosis, lordosis, hands in pronation 
and genu valgum; (B) from the anterior aspect, strabismus, adenoids, carious 
teeth, erythrodermia, pigeon breast and flat feet, and (C) from the lateral aspect, 
dolichocephaly, harelip, rachitic rosary, abdominal ptosis, cryptorchidism and flexed 
knees. Glossoptotic subjects are slow in learning to talk and walk, and their 
mental development is retarded. They are subject to nightmares, tics, convulsions, 
chorea, headaches, meningeal affections, aprosexia, hyperhidrosis, sensitivity to 
cold, acrocyanosis, chilblains, varices, deviation of the nasal septum, sinusitis, pul- 
monary disease, mongolism, disorders of the thyroid and pituitary glands, aerophagy, 
dyspepsia, gastroenteritis, appendicitis, constipation and enuresis. Senile changes 
develop more rapidly than in the normal subject. 
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2 years. If the condition is not treated, all structures bounding the 
C. V. F. are maldeveloped, and there is consequent malnutrition and 
inadequate ventilation. According to Ullrich, 17 congenital glossoptosis 
is more serious than acquired glossoptosis. The postmortem studies 
in La Page’s case indicated that cardiac dilatation was the principal 
cause of death. 

TREATMENT 

The treatment of micrognathia has been thoroughly discussed in the 
medical literature, especially the surgical treatment. Babcock 18 described 
a method by which the temporomandibular structure in front of the 
external auditory canal is disarticulated, the mandibular heads forced 
anteriorly and the gaps filled with costal cartilage. Eley and Farber 11 
used a splint of their own devising to hold the jaw forward and reported 
successful results from this treatment. Hensel 19 performed osteotomy 
of the ascending rami and grafted bone into the symphysis menti. 

The objective in all corrective measures for. glossoptosis itself is 
obtaining a favorable position of the head and jaw. When the head 
is bent forward, the backward movement of the jaw tends to contract 
the C. V. F. ; conversely, when the head is extended, the C. V. F. is 
expanded and respiration facilitated (fig. 4). Consequently, the position 
of the jaw is of fundamental importance. 

In advanced stages, suturing the tongue to the lower lip seems to be 
the indicated measure. However, the danger of infection with the ever 
present oral bacteria renders the measure objectionable, and it is almost 
invariably followed by bronchopneumonia. La Page found that the 
infant nursed and breathed better when in a position approaching com- 
plete ventral decubitus with the neck extended ; he used the Eley-Farber 
splints with unsatisfactory results. Mouth breathing is a feature of 
glossoptotic persons and frequently leads to tonsillectomy and adenoidec- 
tomy. Unless the condition of the tonsils and adenoids indicates that 
they should be removed, there is no more reason for their surgical 
removal than there is in the normal person. In severe cases tracheotomy 
may be required. 

Davis and Dunn, noting that the young of lower animals reach 
outward and upward to nurse, stated the belief that glossoptotic infants 
should be encouraged to nurse in a similar manner. In the case of 
bottle-fed infants an appliance can be devised so that they stretch their 
necks while feeding. 

17. Ullrich, G. : Glossoptosis bei Mikrognathie, Deutsche med. Wchnschr. 61 : 
1033, 1935. 

18. Babcock, W. : The Surgical Treatment of Certain Deformities of the Jaw 
Associated with Malocclusion of the Teeth, J. A. M. A. 53:833 (Sept. 11) 1909. 

19. Hensel, G. C. : The Surgical Correction of Mandibular Protraction, Retrac- 
tion and Fractures of Ascending Rami, Surgery 2:92, 1937. 
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Fig. 4 (after Robin 4 ). — Variations in the capacity of the “confluent vital fonc- 
tionelle” : (^4) volume in the normal subject; (B) decreased volume in glossoptosis 
with the mouth closed, the posterior position of the mandible dropping the tongue 
toward the spinal column; (C) volume increased in glossoptosis by extension of the 
head; ( D ) volume decreased in glossoptosis by flexion of the head. 


B 


Fig. 5 (modified from Robin 4 ). — Left, the mechanical factor: the nipple emptied 
by compression between B and b. Right, nursing with mandibular atresia ; note the 
incomplete compression of the nipple due to functional and anatomic changes in 
the tongue and disturbance in the relation between B and b. Hatching indicates the 
nipple full of milk ; crosshatching, the nipple emptied. 
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Robin endorsed this type of feeding, which he referred to as ortho- 
static nursing, and recommended in addition the divided feeding, i, e., 
interruption of nursing after six swallows for the purpose of rest. He 
stated that with breast-fed infants, the weight of the breast rests heavily 
on the infant’s chin during nursing and may thus cause slight recession 
of the mandible, which becomes progressively more pronounced, with 
glossoptosis as an ultimate result. Robin stated the belief that an 
improper position of the infant while nursing is the most common cause 
of acquired glossoptosis and leads to the same difficulties as are caused 
by congenital glossoptosis (fig. 5). 

According to Robin, 

Decrease in the lower maxillary, space results primarily in glossoptosis, particularly 
in a dropping backward of the floor of the mouth and the base of the tongue, the 
impingement of which against the spinal column closes the epiglottis, thus bringing 
about obstruction of the lower part of the respiratory tract and compressing the 
neurovascular clusters of the functional vital confluent. So, on the one hand, 
glossoptotic persons are forced to breathe through their mouths, and, on the other 
hand, they are subject to nutritional disturbances. Not only do they experience 
difficulties of mastication, digestion and respiration, but the compressions and ptoses 
bring about frequent and serious disturbance of function in all the vital organs 
controlled by the sympathetic and central nervous system, as well as skeletal 
deformities. These considerations clearly indicate the pathogenic importance of 
glossoptosis and the necessity of treating it as soon as it appears. 

COMMENT 

In a short critical review, it would be impossible to discuss all points 
elaborated by Robin. A brief discussion of the more outstanding facts 
and theories, however, suffices to demonstrate that the disorders that 
may follow glossoptosis due to micrognathia, for which there are rela- 
tively simple anatomic and physiologic explanations, have been expanded, 
without scientific basis, into a complicated, intricate, all-inclusive syn- 
drome by resorting to gross hypothesizing, which is stated in terms of 
absolute fact. 

It hardly seems likely that the many and varied morbid changes 
described by Robin could have their origin in glossoptosis caused by 
micrognathia. In the majority of cases of glossoptosis, the pressure on 
pharyngeal structures or the impediment to the free passage of food and 
air is scarcely sufficient to bring about changes which affect the develop- 
ment of the entire organism so profoundly. 

A review of Robin’s monograph leads to doubt concerning the various 
morbid changes which he ascribes to glossoptosis. Moreover, it may 
well be questioned whether such changes could all be caused by microg- 
nathia, and it seems more plausible that the existence of such a large 
number of marked manifestations can only be based on a more profound 
genetic anomaly. 
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The existence of some underlying genetic fault seems plausible from 
observed coexisting developmental errors. Besides the frequently asso- 
ciated cleft palate, the following conditions are observed : ankylosis of 
the temporomandibular joints (Taruffi), ankylosis of other joints 
(Perthes) and congenital clubfoot, scoliosis and muscular weakness 
(Lannelongue and Menard). 

In this connection Gladstone and Wakeley 3 concluded: 

We believe that the defects in growth of the face and lower jaw are usually 
associated etiologically with defective development of the brain ; for instance 
Cyclops with defective growth of the fore-brain; otocephaly and agnathia with 
maldevelopment of the hind-brain. 

If this conclusion is accepted, a partial explanation, at least, is available 
for some of the many phases of the syndrome expounded hy Robin. 

SUMMARY 

An infant with congenital micrognathia, glossoptosis, cleft palate 
and cleft uvula is described and the condition discussed, with a review 
of the literature and a critical appraisal of the “Pierre Robin syndrome.” 

Wickersliam Professional Building, 133 East Fifty-Eighth Street. 
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The difficulties in properly evaluating the symptoms and pathologic 
picture of hyperplastic disease of the respiratory tract have resulted in a 
regimentation which falsely groups the borderline cases in classifications 
which belie their allergic nature. Physicians have been taught to recog- 
nize allergy only by the classic symptoms of obstruction and watery 
discharge and by the pathologic findings of eosinophilia, edema or 
extreme grades of hyperplasia. They have entirely forgotten that in 
the nose, as everywhere else in the body, different symptom complexes 
exist which are dependent on the degree of pathologic change or the 
constitutional makeup of the individual at a particular time. Racke- 
mann 1 aptly voiced this in the following comment : 

. . . There are many gradations between those not sensitive at all, and those 
extremely sensitive. In the middle ground, there are people who are slightly 
sensitive to one thing or, usually, ... to a variety of things. I think we shall 
get farther if we regard the allergic group as simply a variation of the normal 
group. 

As stated by Vaughan, 2 the difference between the allergic and the 
nonallergic is not so much qualitative as quantitative, i. e., a pathologic 
exaggeration of a normal physiologic response, and the same assertion 
holds for manifest and for borderline allergic patients. The latter are 
those who do not present the classic symptoms and pathologic picture 
of manifest allergy but present positive reactions to concentrated protein 
allergens and have or have had other mild allergic manifestations or 
come from allergic families. 

Vaughan coined the term "minor allergy” 2 for such conditions as 
migraine, eczema and hyperesthetic rhinitis. Of a community of 508 

From the Department of Laryngology, Rhinology and Otology, University of 
Illinois College of Medicine. 

1. Rackemann, F. M., in discussion on Vaughan, 2 p. 211. 

2. Vaughan, W. T. : Minor Allergy : Its Distribution, Clinical Aspects and 
Significance, J. Allergy 5:184, 1934. 
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persons, he found that about 60 per cent suffered from minor or major 
allergy. This figure is generally accepted as applicable in most com- 
munities. However, if a careful study over years is made of the 
respiratory difficulties of so-called nonallergic members of the families 
involved, it will be noted that they are chronic sufferers from colds, 
intermittent nasal obstruction, pharyngitis, recurrent laryngitis and con- 
duction deafness. It will be found further that a great percentage of 
them become manifestly allergic at some time. Neither of Vaughan’s 
terms suffices to describe the clinical or pathologic picture which they 
present, and so we propose that they be classified as borderline allergic 
patients, since their respiratory mucosa definitely reveals pathologic 
changes. 

Careful observation of a large group of such patients over fifteen 
years has convinced us that those who initially presented symptoms and 
findings of so-called intumescent, hypertrophic or hyperplastic rhino- 
sinusitis, chronic lymphoid pharyngitis, recurrent laryngitis, pachy- 
laryngitis, nodes and some types of chronic tubal tympanitis become at 
some time frankly allergic. The difficulties in properly classifying them 
have been due to the false premise that allergic patients must present 
the classic symptoms of allergy. The heavy pollen season of 1939 in the 
Middle West has particularly convinced us of the truth of our early 
observations. In over 200 patients treated by us for years for hyper- 
plastic conditions of the nose, throat and ears or for frequent colds and 
nasal suppuration, classic symptoms of hay fever have for the first 
time developed. 

A great deal has been written 3 concerning the character of the 
formed elements of the mucosal discharge in allergic patients, par- 
ticularly the eosinophils and the polymorphonuclear leukocytes, as a 
means of differentiating the allergic from the nonallergic patients. 
Admittedly about 90 per cent of the manifest allergic patients reveal 
eosinophilia, but this finding is nonexistent in most patients during the 
formative period of the allergic condition (fig. 1). The predominating 
cells are the lymphocytes, plasma cells, histiocytes, polymorphonuclear 
leukocytes and other wandering macrophages. We therefore feel that 
the picture of the mucosal discharge is wanting as a test for the differ- 
entiation of borderline allergy. 

The color and texture of the nasal, pharyngeal or laryngeal tissues are 
of little diagnostic significance, except in areas exposed to the air current 

3. Hansel, F. K. : Allergy of the Nose and Paranasal Sinuses, St. Louis, C. V. 
Mosby Company, 1936. Cowie, D. M., and Jimenez, B.: Cytologic Examination 
of Nasal Smears of Sensitized and Nonsensitized Persons with Nasal Symptoms, 
with Special Reference to Eosinophil Counts and to Simultaneous Blood Counts' 
Arch. Int. Med. 57:85 (Jan.) 1936. 
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or to the drip of the exudates. Ordinarily some hyperplasia is noted 
throughout the mucous membrane but especially along the anterior tip 
and pendulous portions of the middle turbinate, where the tissues appear 
rather transparent, along the lateral pharyngeal walls, where a bar 



Fig. 1. — Above, tissue from a patient with borderline allergic rhinitis, revealing 
epithelial hyperplasia, thickening of the basement membrane, numerical increase in 
all cellular elements, increase in glandular activity and a normal number of 
eosinophils (hematoxylin and eosin stain; X 246). Below, section of same tissue as 
shown above but stained by the oxydase technic for the identification of leukocytes, 
including eosinophils. Note the absence of this group of cells (X 492). 
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formation is noted, and on the vocal cords, where definite discrete or 
diffuse thickening takes place. Early in the course of borderline allergy, 
even these findings may be absent. 

The gross pathologic changes which occur in the respiratory mucosa 
are primarily the result of edema and fibrosis. Between attacks, how- 
ever, the mucosa may appear normal. The degree of pallor depends on 
the fluid content of the tissues. It is fair to say that when edema and 
pallor exist an active allergen is responsible and is coming in contact 
with the tissues in amounts which are able to cause these changes. It 
must be remembered, however, that small amounts of allergen are able 
to cause a gradual thickening of these tissues without an intervening 
period of acute edema. Also, the color of the tissues in this instance is 
that associated with hyperemia. The changes correspond with the 
results of cytologic examination, i. e., during an acute attack (fig. 2), 
there are pallor, edema and eosinophilia, but in low grade, minor involve- 
ment (fig. 1), hyperemia and thickening, with only a few or a normal 
number of eosinophils in the smear. 

Histologically, the tissues reveal the presence of a hyperplastic 
process (fig. 1). All connective tissue elements are increased, but the 
classic edema of the tunica propria is missing except to a slight degree. 
The basement membrane in such cases is frequently greatly thickened, 
out of proportion to the changes noted in other areas. The cellular 
elements are preponderantly round cells, histiocytes, fibroblasts, plasma 
cells and neutrophilic leukocytes. Though eosinophils are present, they 
occur only in normal numbers. Such elements as subepithelial abscesses 
and cysts are missing. This type of tissue frequently shows changes 
in bone, tending to make for a more compact bony structure. Numerous 
osteoblasts and osteoclasts are noted along the bony surfaces, where new 
bone can be seen. The blood vessels are much increased in number and 
show a high degree of periarteritis. The glandular elements appear 
about normal in number but actively engorged, with a greater pre- 
ponderance of mucous glands. The tissues reveal without exception 
occasional organisms usually present in the respiratory flora, such as 
pneumococci, Friedlander’s bacillus, Micrococcus catarrhalis, strepto- 
cocci, Bacillus influenzae and staphylococci. In such patients a study 
of the exudates, particularly of nasal smears, gives little information on 
the allergic character of the condition. 

The diagnosis of borderline allergy is made by the finding of gross 
hyperplastic changes in a person with a history of allergy or in whose 
family there is a history of allergy. In addition to manifest symptoms, 
one must be suspicious of a history of frequent colds, intermittent nasal 
obstruction with postnasal drip, chronic lymphoid pharyngitis, pachy- 
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laryngitis, singers’ nodes and papillomas, chronic purulent sinusitis 
which does not yield readily to routine treatment and tubal tympanic 
deafness. The same symptom complexes must be carefully looked for 
in the immediate family of the suspected borderline allergic patient. 



Fig. 2. — Above, tissue from a patient with active allergic rhinitis (hay fever). 
The appearance is similar to that in figure 1, except for the increase in edema in the 
substantia propria and the presence of numerous eosinophils (hematoxylin and 
eosin stain; X 246). Below, section of same tissue as above but stained by the 
oxydase technic for the identificaticjn of leukocytes. Note the great number of 
these cellular elements (X 492). 
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Because of the little help ordinarily afforded by precise laboratory data, 
the history becomes all important in making a diagnosis. A typical 
family history demonstrating this fact is as follows : 

H. G., aged 45, has been treated for years for “chronic catarrhal conjunctivitis.” 
We have seen him numerous times in the past fifteen years because of frequent 
colds, each followed by residual pansinusitis lasting three to four weeks. The 
nasal tissues were thickened and hyperemic even between colds, and a mucoid 
secretion was present more or less constantly in the nasopharynx. On many occa- 
sions we also treated both his children for numerous colds. In fact, the children 
definitely presented a pediatric problem because of this condition. The patient is 
unable to remember much about his parents, since they died young, and he has 
no other living relatives except one brother, who is apparently normal. At the 
age of 8, i. e., six years ago, severe autumnal hay fever developed in his son, which, 
however, disappeared at the age of 13. He has been free of hay fever for two 
years. In the daughter, who is two years younger, i. e., 12, severe autumnal hay 
fever developed during the present (1939) season. Though for the past ten 
years we have suspected an allergic taint in the parent, the repeated lack of 
laboratory evidence of eosinophilia, either in the blood or in smears, together 
with the absence of a family history of manifest allergy, had made us hesitant 
about classifying this condition as allergic. The appearance of hay fever in the 
elder child six years ago, however, clarified the situation, so that we were able 
to complete an allergic survey and more intelligently treat the entire family. 

It is not our purpose to present the condition as a new disease, since 
obviously the borderline type differs from the manifest type only in the 
degree of severity of the condition at the time of examination. We 
must realize that the symptoms and findings are merely those which 
occur in one condition, i. e., hyperplastic disease of the respiratory tract, 
but for the sake of clarity we shall discuss each as a separate entity. 
The symptom complexes which we suggest be recognized as possibly 
allergic are as follows : (a) chronic intermittent nasal obstruction with 
postnasal drip; ( b ) chronic lymphoid pharyngitis; (c) frequent colds; 
( d ) recurrent acute laryngitis, pachydermia laryngis, singers’ nodes and 
papillomas; ( e ) chronic purulent discharge from the nose in children, 
and (/) tubal-tympanic catarrh. 

SYMPTOM COMPLEXES 

CHRONIC INTERMITTENT NASAL OBSTRUCTION WITH 

POSTNASAL DRIP 

Chronic, intermittent nasal obstruction with postnasal drip is the 
result of thickening and irritation of the nasal mucosa. In such 
cases, intermittent obstruction is present on one side of the nose at a 
time, changing with the position of the head and affected by weather, 
alcohol, emotions and irritating vapors but particularly by pollens and 
other protein dusts. Many patients suffer from headaches, and the 
majority have associated endocrine hypof unction. Concurrent with 
these symptoms is an annoying postnasal drip and an accumulation, 



508 


ARCHIVES OF OTOLARYNGOLOGY 


particularl}' on arising, this being the night’s secretion from the sinuses. 
This may be the symptom that brings the patient to the doctor. Short 
attacks of sneezing may be present, especially on arising, but not the 
persistent sneezing of hyperesthetic patients. It must be differentiated 
from purulent sinusitis, though a purulent infection may also be present, 
particularly in children. In such cases, the nasal smear reveals nothing 
unusual. Lavage of the nose or sinuses reveals a perfectly clear dis- 
charge, with a pH close to 7.0 and high in protein, so that it appears 
exceedingly foamy on being shaken in a test tube. The cases described 
in many textbooks as those of intumescent rhinitis or hypertrophic 
rhinitis belong to this group. These conditions in time may become 
severe enough to present the classic symptoms of hyperesthetic rhinitis. 
It is our feeling that the difference is merely one of degree, the earlier 
stage being a quiescent slate in a person with an allergic tendency, ready 
when stimulated by the proper allergens to develop into the extreme state 
of vasomotor imbalance and hyperesthesia manifested in cases of frank 
allergic rhinitis. It must be remembered that allergic conditions are 
exudative and that when even a mild allergy exists some exudation 
occurs. It is this type of patient, so common in rhinologic practice, that 
has during the present pollen season turned up with frank symptoms and 
signs of hay fever. This is the type of patient also who frequently suffers 
from virus colds, chronic lymphoid pharyngitis, laryngeal conditions and 
tubal tympanic catarrh. Pathologically such patients present grossly and 
histologically various degrees of hyperplasia and represent the upper- 
most bounds of a general hyperplastic change noted throughout the 
respiratory mucosa. 

CHRONIC LYMPHOID PHARYNGITIS 

Chronic lymphoid pharyngitis is a natural sequence to the condition 
just described. In the adult, it is characterized by a pharyngeal cough 
made worse by smoking, a postnasal drip with morning accumulations 
which have to be coughed up and at times pharyngeal pain due to the 
bathing of the tissues in secretions all night, which tends to disappear 
as the day wears on. This group of symptoms is more frequently com- 
plained of by adult patients than any other nasal or pharyngeal symptom 
complex, and yet it is one for which probably the least is done. 
Obviously, the postnasal drip is due to either a purulent or a non- 
purulent process in the posterior sinal group of cells, which may be 
differentiated by washing out the sinuses and examining the wash- 
ings. When they fail to reveal pus, one should suspect an allergic 
condition, particularly when the tissues in the area show hyperplastic 
changes. Grossly, examination of the pharynx and postnasal area in 
such patients reveals hypertrophy of the posterior tips of the lower 
turbinates, the so-called “mulberry type” of turbinate, with postnasal 
atrophy of the mucosa of the lateral borders of the posterior choanae 
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and the mucosa of the rostrum of the sphenoid sinus. There is usually 
decided hyperplasia of the lateral pharyngeal bar and occasionally some 
hyperplasia of the mucosa of the posterior wall of the nasopharynx. 
These are the areas over which the exudate drips from the posterior 
sinuses, and the changes are apparently due to the enzymes in these 
exudates, or they may be due directly to offending allergens. In young 
children of allergic taint, particularly the tonsillectomized ones, the 
lymphoid hyperplasia becomes marked but is seen to involve the 
posterior wall of the pharynx rather than the lateral wall and accounts 
for the rapid regrowth of adenoids in many of them. One should be 
suspicious of allergy in every child presenting the so-called adenoid 
diathesis. Piness and Miller 4 have ably summed up their experiences 
in the following observations : 

. . . a regrowth of lymphoid tissue in the tonsillar fossae after tonsillectomy is 
as characteristic of allergy as the original enlarged tonsils, whose size alone so 
often seems to be the only indication which led to their removal. Lymphoid hyper- 
plasia is one of the distinctive features of allergy. 

FREQUENT COLDS 

Of a series of over 1,200 patients whom we have attempted to 
immunize to the common cold because of their susceptibility to this 
disease, over 80 per cent have proved allergic or of an allergic family. 
Other observers have noted the incidence of colds in allergic persons. 5 6 

There have been attempts by others to differentiate the so-called 
allergic from the nonallergic cold. 5b ’ c This has only resulted in con- 
fusion of nomenclature. Colds occur in allergic persons, but there is no 
scientific evidence that allergy causes the common cold. The numerous 
workers in the field of acute diseases of the upper part of the respiratory 
tract G have definitely described and identified the common cold and its 

4. Piness, G., and Miller, H. : Allergy : A Nonsurgical Disease of the Nose 
and Throat, J. A. M. A. 85:339 (Aug. 1) 1925; Allergy of the Upper Respiratory 
Tract in Infancy and Childhood, ibid. 113:734 (Aug. 26) 1939. 

5. (a) Hansel, F. K. : Further Observations on the Cytology of the Nasal 
Secretions in Allergy, read at the meeting of the Association for the Study of 
Allergy, San Francisco, Calif., June 12-13, 1938; abstracted, J. Allergy 10:251, 
1939. ( b ) Cohen, M. B., and Rudolph, J. A.: Allergic and Infectious Conditions 
of the Upper Respiratory Tract in Children: Differential Diagnosis, J. A. M. A. 
97:980-982 (Oct. 3) 1931. (c) Clein, N. M.: Allergy as the Cause of Frequent 
Colds and Chronic Coughs in Children, Northwest Med. 35:347, 1936. 

6. Foster, G. B., Jr.: The Etiology of Common Colds, J. A. M. A. 66:1180 
(April 15) 1916. Dochez, A. R.; Mills, K. C., and Kneeland, Y., Jr.: Studies 
on the Common Cold: Cultivation of Virus in Tissue Medium, J. Exper. Med. 
63:559, 1936. Shibley, G. S.; Mills, K. C., and Dochez, A. R. : Studies on the 
Etiology of the Common Cold, J. A. M. A. 95:1553 (Nov. 22) 1930. Kruse, 
W.: Die Erreger von Husten und Schnupfen, Miinchen. med. Wchnschr 61-1547' 
1914. 
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cause. The term allergic cold, appended to a train of symptoms char- 
acterized by sudden attacks of sneezing, watery discharge, nasal obstruc- 
tion and eosinophilia, which is merely an acute manifestation of allergic 
rhinitis, is a misnomer and should be dropped from the vocabulary. 

The most important accidental factor in infections is trauma. 
Immunologically speaking, in an allergic response, the union of antigen 
and antibody in the cells results in injury and release from the cell of 
some preformed histamine-like material. So, the stage is set in the 
nasal mucosa of the allergic patient through the continual bombardment 
by foreign proteins, causing injury by the release of histamine-like 
materials and the production of a locus minoris resistentiae. It may be 
said that physically normal persons who exhibit a tendency to frequent 
colds suffer from an allergic state, and, vice versa, the allergic patient 
suffers from frequent colds. It is normal for persons to get from one 
to three colds during a year. However, the sufferer from colds seeking 
help from the physician is likely to get from six to ten colds yearly, each 
cold occurring during one of the numerous cycles of virus colds which 
occur almost monthly throughout the year. Not infrequently, and par- 
ticularly in children, these colds are so numerous that the patient con- 
tinually has suppurative pansinusitis, which represents the residuum 
carried over from one cold to another. Such patients, it must be 
remembered, are physically normal, but if their noses are examined 
hyperplastic changes are found. Our belief that patients with frequent 
colds are allergic rests on the further evidence obtained by a survey of 
foreign proteins. Bacterial examination of material from the tissues 
of these patients reveals without exception, between attacks of colds, the 
organisms so frequently recognized as secondary invaders, namely, the 
pneumococcus, Friedlander’s bacillus, M. catarrhalis, streptococci and 
B. influenzae, ready at the optimum time to overgrow. The optimum 
time apparently occurs after additional injury by the cold virus. These 
patients further show a decided cutaneous reaction to solutions of 
attenuated cold virus. Dochez and his colleagues 7 made the interesting 
observation that colds following the inoculation of virus in chimpanzees 
resulted in striking changes in the bacterial flora of the nose and throat. 
The pneumococci and influenza bacilli became much more numerous and 
appeared in the nasal passages which had previously been free of them 
as shown by culture. Most allergists 8 have noted that the hay fever 
sufferer who has numerous colds, after several years of treatment, even 
though he has not been desensitized to colds, exhibits only the number 

7. Dochez, A. R.; Mills, K. G., and Kneeland, Y., Jr.: Filtrable Virus Infec- 
tion of the Upper Respiratory Tract, J. A. M. A. 110:177 (Jan. 15) 1938. 

8. Sternberg’, L. : The Effect of Pollen Injections on the Common Cold in 
Hay Fever Subjects, J. Allergy 6:304, 1935. 
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of colds normally seen in nonallergic persons. It is recorded 9 that 
patients who have pollen hay fever also have symptoms during the pollen 
season from other allergens, to which they are not sensitive at other 
seasons of the year. This is one of the accepted reasons for failure to 
get results from pollen treatment when patients are not being desen- 
sitized to the offending allergens. The picture differs in no way in the 
patient sensitive to cold virus or its toxins. It must be appreciated, 
therefore, that of the numerous factors which predispose persons to 
colds, allergy is probably one of the most important, a factor long 
overlooked because of the failure to evaluate the condition properly 
during its formative stage. Unless the allergic state is eradicated, 
immunization to colds will continue to be the dismal failure it has been 
thus far, for the allergic person presents sensitization to the cold virus 
as well as to other allergens. 

RECURRENT ACUTE LARYNGITIS, PACHYDERMIA LARYNGIS, 
SINGERS’ NODES AND PAPILLOMAS 

Laryngeal conditions which frequently are due to an allergic diathesis 
are recurrent acute laryngitis, pachydermia laryngis, singers’ nodes and 
papillomas. These represent acute, chronic, diffuse and circumscribed 
hyperplastic changes in the tissues of persons who reveal similar changes 
throughout the nasal, sinal and pharyngeal mucosa. McKenzie , 10 in 
discussing the etiology of chronic laryngitis, stated that “the pachy- 
dermatous or hyperplastic type is often part and parcel of a constitu- 
tional tendency to fibrosis.” It is not our contention, of course, that 
such conditions are always allergic, but it may be said that they are 
frequently seen in allergic patients. 

Most investigators concede the frequency of pathologic changes in 
the nasopharynx in laryngeal conditions. Babbitt 11 makes the obser- 
vation that acute laryngitis is usually seasonal, with regular recurrence 
in spring and autumn. This, of course, suggests a relation to the pollen 
seasons. We, too, noted this repetition of acute laryngeal conditions, 
but we also found them occurring in most allergic persons with each 
cold in the head, a concurrence which we noted particularly in borderline 
allergic patients not having manifest allergy or concomitant eosinophilia 
either in the secretions or in the tissues themselves. On the other hand, 
we have never been able to substantiate such conditions as autointoxica- 

9. Surneford, O. : Physical Allergy, J. Allergy 6:175, 1934. 

10. McKenzie, D.: Diseases of the Throat, Nose and Ear, St. Louis, C. V. 
Mosby Company, 1928. 

11. Babbitt, J. A.: Acute Laryngotracheitis, in Jackson, C., and Coates, G. M.: 
The Nose, Throat and Ear and Their Diseases, Philadelphia, W. B. Saunders 
Company, 1939. 
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tion, intestinal toxemia and defective elimination as eliologic factors in 
acute laryngitis, though these conditions are frequently mentioned as 
causing acute or chronic laryngitis. 

Chronic laryngitis includes low grade inflammatory conditions which 
result in local or general hyperplastic changes throughout the larynx. 
Like hyperplastic disease of the nose, it is characterized by an over- 
growth of all connective tissue, particularly in the areas most exposed 
to trauma by secretions, air or physical impact. These areas are, of 
course, the cords, the interarytenoid space, the arytenoids and the 
ventricular bands. Lederer 32 stated that the continuous postnasal 
dripping of irritating secretions into the pharynx and larynx predisposes 
these areas to hypertrophic and hyperplastic changes. This opinion is 
generally accepted by most laryngologists, but we feel that it is par- 
ticularly true for persons having a hyperplastic diathesis, for they have 
like changes throughout the respirator)' tract, from the uppermost nasal 
and sinal mucosa to the terminal bronchioles. This phenomenon may be 
compared to that noted in persons who are subject to keloids, except 
that the process occurs in a different system of the body. The absence 
of eosinophils in the affected tissues has perhaps caused observers to 
overlook the frequency of allergic taint in the patients. We must 
reconcile ourselves to the fact that only during an active allergic storm 
do eosinophils appear. Autopsy on material taken from hyperplastic 
areas throughout the larynx in persons who have died during an attack 
of asthma reveals an abundance of eosinophils. 

The diagnosis of allergy must be made from a careful family and 
individual history, together with a complete allergic cutaneous survey. 
Typical cases demonstrating the conditions outlined are as follow's : 

Case 1. — L. D., aged 33, stated that as a child he had numerous attacks of 
croup following colds in the head. After reaching adult life he suffered constantly 
from a stuffy nose but never sneezed except with a cold. For the past ten years 
he has been subject to colds throughout the winter, lasting about two v'eeks and 
associated with hoarseness. Following his last cold he continued to be hoarse 
for five months. Except for a history of asthma in 1 parent, nothing else of 
significance was noted. Physical examination revealed hyperplastic changes through- 
out the nose, pharynx and larynx and a papillomatous growth about the size of a 
raisin on the left cord. This was removed and sectioned. The diagnosis was 
benign papilloma. A foreign protein survey revealed a 3 plus reaction to dust, 
ragweed, grasses, wool, extract of cold virus, flaxseed, beet, buckwheat, cheese and 
duck. The basal metabolic rate was — 12 per cent ; the chloride content of the 
blood was 432 mg. per hundred cubic centimeters, and the sugar tolerance was 
normal. Immunization to the materials mentioned, carried out weekly for one year, 
has resulted in freedom from nasal symptoms for the past eighteen months. Con- 

12. Lederer, F. : Diseases of the Nose and Throat, Philadelphia, F. A. Davis 
Company, 1938.. 
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current with this treatment the patient was given 1 grain (0.06 Gm.) of thyroid 
and 45 grains (2.9 Gm.) of sodium chloride daily. The patient was referred for 
instruction in the use of the voice and proper breathing. 

Case 2. — M. A., a girl aged 14, complained of hoarseness of six months’ duration. 
A history of numerous colds since early childhood was given. She had had 
eczema in infancy. There was nothing else significant in the history except that 
the mother has suffered from headaches most of her life. Examination revealed 
hyperplastic changes throughout the nose and pharynx. Singers’ nodes were 
present on the cords. A foreign protein survey revealed sensitivity (2 and 3 plus) 
to combined grasses, combined ragweed, dust, extract of cold virus, lemon, carrot, 
cucumber, walnut, veal, poppyseed, spinach, paprika, mushroom, celery, beef, 
tomato, olive, orange and green pepper. The basal metabolic rate was — 20 per 
cent ; chloride content of the blood was 442, and the sugar tolerance curve was 
normal. Progressive injections of the inhalant material were given weekly with 
2 grains (0.13 Gm.) of thyroid daily. The child continued at school, using her 
voice. The voice became decidedly better after the eighth week and was normal 
after the twelfth week, although the former position of the nodes was just 
discernible. The treatment was continued for one year. There has been no 
recurrence to date, about two years since the beginning of treatment. Immediately 
after the disappearance of the nodes, the child was referred to a voice teacher for 
instruction in breathing and the proper use of the voice. 

Case 3. — Mrs. T. W., aged 57, had suffered from continuous loss of voice for 
three months. She had had asthma in childhood and suffered from about ten colds 
each year, always followed by attacks of laryngitis lasting approximately two 
weeks. Her mother was asthmatic. Laryngeal examination revealed uniform 
thickening, with numerous excrescences involving both vocal cords. Biopsy 
revealed chronic granulation tissue, i. e., hyperplasia. The diagnosis was pachy- 
dermia laryngis. Nasal examination revealed high grade hyperplastic changes 
throughout the nose and sinuses, with polypi in both middle meatuses. An allergic 
survey revealed sensitivity (3 and 4 plus) to ragweed, grasses, horse serum, wool, 
extract of cold virus, orris, camel dander, feathers, rabbit dander, cow dander, dust 
and pyrethrum. The patient was immunized to grasses, weeds, dust, wool and cold 
virus. After the third month the condition was greatly improved. The voice was 
normal after the fifth month. The patient has remained under treatment for a period 
of eighteen months, during which time her voice has remained normal. 

CHRONIC PURULENT DISCHARGE FROM THE NOSE IN CHILDREN 

Chronic purulent nasal discharge in children, associated with purulent 
pansinusitis, has long been the enigma of both pediatrician and rhinolo- 
gist. Because of their habit of concentrating their efforts on the drain- 
age of one or two particular sinuses, as is done for postscarlatinal 
conditions, rhinologists often forget to investigate the condition from 
its onset. However, in all the cases, if a careful history is taken one is 
impressed by the frequency of an allergic family history or even other 
allergic manifestations, particularly food problems in early infancy. 
The masking of the allergic condition by a chronic suppurative process 
is so complete as to’ make it impossible to diagnose it from physical find- 
ings or signs, so that dependence must be placed on a careful individual 
and family history. An illustrative case is as follows : 
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M. F., aged 5, according to his mother had presented a pediatric problem since 
early childhood, having had a purulent nasal discharge since he was 18 months old. 
He had always been a difficult feeder and had had bronchopneumonia twice and 
colds constantly throughout the year. He had had drainage of the antrum numerous 
times and his adenoids removed twice. There was a history of an aunt having hay 
fever and the maternal grandmother having asthma. Examination revealed highly 
thickened membranes throughout the nose, with much purulent exudate present. 
There were large amounts of lymphoid tissue in the pharynx. At the time of 
examination he was hoarse. A foreign protein survey revealed reactions (2 and 3 plus) 
to ragweed, grasses, dog hair, house dust, horse serum, lynx, mole, muskrat, rabbit, 
pyrethrum, lima bean, kidney bean, American cheese, Rocquefort cheese, corn, white 
potato, shrimp, tomato, veal, Monilia oidium, Monilia sitophilia and cold virus. 
Because of the patient’s unruliness, it was impossible satisfactorily to carry out 
studies of the basal metabolism or of the sugar tolerance or the chloride content 
of the blood. The patient was immunized by weekly injections of ragweed, grasses, 
dust and cold virus and received weekly irrigations of the posterior sinuses. After 
five months of treatment the condition entirely cleared. The patient has continued to 
receive monthly treatments for the past year, without any recurrence of his former 
symptoms. It is significant that during the past epidemic of influenza all 5 members 
of his family were stricken, he and an aunt, who was also immunized, being the 
only ones to escape, 

TUBAL-TYMPANIC CATARRH 

Nonsuppurative conditions of the tubal-tympanic system are a 
natural sequence of pathologic changes in the nose and pharynx. The 
intimate connection of these systems through physical proximity, 
vascular and lymphatic continuity and similarity of protective mechanism 
causes them to share alike inflammatory processes which involve the 
membranes. The mucous membrane of the tube and middle ear is 
lined by a ciliated columnar epithelium, which, though slightly modified, 
is actually an extension from the nose and pharynx. It is a membrane 
rich in lymphatics and blood supply, constantly bathed by its own secre- 
tions and that from the nasopharynx. When the inflammation is acute 
the cells associated with a similar condition of the nose and pharynx 
are noted, for instance, round cells, histiocytes, fibroblasts and leuko- 
cytes. When the predisposing factor is an active allergen, eosinophils 
may appear throughout the mucosa. If, however, the activating allergens 
are mild and the condition goes on to chronicity, hyperplastic changes 
occur similar to those noted in the nose and pharynx. In the borderline 
allergic patient the changes in these membranes consist of thickening of 
the membrane due to increase in connective tissue elements and edema. 
The cilia are frequently lost, and metaplasia may take place. The pre- 
dominant cell, as in the nasal and pharyngeal mucosa, is the round 
cell, with only a normal number of eosinophils. Only in an active 
allergic state do the eosinophils appear. It should, not be difficult to 
understand, then, why about 25 per cent of patients with active hay 
fever suffer from symptoms referable to the tubal-tympanic system. 
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Proetz was quoted by Turner 13 as holding that in certain cases non- 
suppurative otitis media is due to allergy. We have noted that about 
65 per cent of our patients with hyperplasia, all of whom are borderline 
allergic patients, suffer from symptoms referable to the tubal or the 
tympanic region. This is particularly true of patients with long-stand- 
ing hyperplasia who suffer from postnasal drip and intermittent obstruc- 
tion, as described earlier in this paper. Stuffiness of the ears and 
tinnitus are the two most prominent symptoms of which these patients 
complain, symptoms which disappear when immunization is attained. 
Those in whom definite low tone deafness is proved by tests with the 
audiometer and the tuning forks, though immunization does not remedy 
this condition, react more rapidly and permanently to regular aural 
treatments such as catheterization. 

TREATMENT 

The treatment of borderline allergy is directed solely toward allevia- 
tion of the allergic diathesis. Surgical procedures and quasiscientific 
physical therapeutic methods, though seemingly of some temporary 
benefit, are in the end injurious, since they only result in fibrosis and a 
nervous and vascular chaos which ultimately causes a far greater vaso- 
motor upset than was originally present. Along with the allergic study, 
a glandular survey should be conducted, including careful determination 
of the basal metabolic rate, the chloride content of the blood for insuffi- 
ciency of the adrenals and the tolerance of sugar for pancreatic insuffi- 
ciency and uterine scrapings for ovarian insufficiency. It must be borne 
in mind that, since the conditions are only mildly allergic, more con- 
centrated materials must be used for testing. The danger of shock from 
the use of concentrated allergens is minimized in such patients because 
of the mildness of their condition and response to offending allergens. 
The use of concentrated allergens is likely to bring out a number of false 
positives, particularly among the foods. As in frank allergic con- 
ditions, however, they must be checked by trial in the diet to determine 
their clinical significance. It has been our observation that in adults the 
inhalants are preponderantly the greater etiologic factors in hyperplastic 
disease of the respiratory tract, while the converse is true in young 
children. 

. SUMMARY 

1. The difficulties in properly evaluating the symptoms and patho- 
logic changes of hyperplastic disease of the respiratory tract cause the 
borderline conditions to be falsely grouped in classifications which belie 
their allergic nature. 

13. Turner, A. L. : Diseases of the Nose, Throat and Ear, Baltimore, William 
Wood & Company, 1936. 
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2. Neither the texture nor the color of the tissues nor the character 
of the exudate gives any hint of the allergic nature of the borderline 
condition, since pallor, edema and eosinophilia are usually not present. 

3. Borderline allergy of the respiratory tract is diagnosed by the 
finding of gross hyperplastic changes in a person with a history of 
allerg}- or in whose family there is a history of allerg}' and in whom a 
foreign protein survey reveals positive sensitivity to particular allergens. 

4. There is excellent evidence in many cases of the allergic nature 
of the following diseases when found in persons with hyperplasia: 

A. Chronic intermittent nasal obstruction. 

B. Chronic lymphoid pharyngitis. 

C. Frequent colds. 

D. Recurrent acute laryngitis, pachydermia laryngis, singers' 
nodes and papillomas. 

E. Chronic purulent discharge from the nose in children. 

F. Tubal-tympanic catarrh. 

Limitation of space prevents publication at this time of any great 
amount of corroborative evidence, so that these observations must be 
considered a preliminary effort. 

841 East Sixty-Third Street. 

3215 West North Avenue. 

841 East Sixty- Third Street. 



SPEECH HEARING AND SPEECH INTER- 
PRETATION TESTING 


DOUGLAS MACFARLAN, M.D. 

PHILADELPHIA 

The degree of deafness as determined by the audiometer, does not give even 
an approximate idea of the difficulty the patient may have in hearing the voice. It 
is the handicap for the voice that really counts. (Shambaugh Sr.) 

After all, what we and the patient are interested in, is not the patient’s ability 
to hear a tone reproduced through a telephone receiver, but his ability to hear the 
spoken voice. It is common knowledge that some patients’ appreciation of the spoken 
voice is better than the audiometer record would lead us to believe, and that other 
patients’ hearing for spoken voice is actually worse than the audiometer would 
lead us to believe. It is my opinion therefore that his audiometer tests leave 
the practical otologist dissatisfied. (Wishart.) 

It must be remembered that the audiogram which is a guide to the threshold 
for sounds at various frequencies is no indication of the quality of perception at 
these frequencies. (Kerridge. 1 ) 

Up to this time, audiometry has meant to most otologists the determi- 
nation of pitch hearing. Yet, since there is little or no correspondence 
between the hearing for the various pitches and that for speech, there 
is a growing conviction that the only way one can determine speech 
hearing is by using speech as the testing stimulus. Any one working 
with the deafened is soon conscious that they are interested not in how 
well they hear pitches but in how well they hear the human voice. It 
behooves the otologist to pay more attention to speech hearing, since 
it is the concern not only of the patient but of the educator as well. 

Certainly, the interest of laymen in the matter of hearing should 
be guided by otologists. 

The only way the otologist can take his proper position is to obtain 
a thorough knowledge of the subject of speech hearing. To do this, 
he must become familiar with the acoustics of speech and the materials 
and methods available for testing the hearing of speech. 

The acoustics of speech is outlined briefly in the following para- 
graphs : 

OUTLINE FOR A STUDY OF THE HEARING OF SPEECH 

1. The chief function of the organ of hearing is to hear speech. 

Read at a meeting of the Philadelphia Laryngological Society, December 5, 
1939. 

1. Kerridge, P. M. T., in Ferguson, A.: Reports on Progress in Physics, 
London, Physical Society, 1939, vol. 5. 
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2. Speech and speech hearing are important. 

3. A knowledge of the characteristics of speech and of the impor- 
tance of the use and the phonetics of language should be the concern 
of otologists dealing with hearing. 

4. The composition of language is as follows : 

All language in any tongue is made up of vowel and consonant 
sounds. Vowels are more easily heard than are consonants, but proper 
consonant hearing is infinitely more important for the correct under- 
standing of the word. In estimating the ability to interpret words, 
consonant hearing is given twice the value that vowel hearing is given. 

5. All spoken language is characterized by the following factors: 

Loudness of speech. 

Speed of speech. 

Voice register (high, medium or low pitched). 

Sharpness of articulation or its opposite, elision. 

Correctness in pronunciation. 

Phrasing. 

Accent. 

Inflection. 

Proper and improper use of words and grammar. 

6. In relation to hearing, the spoken voice may be poorly heard tor 
the following reasons: . 

(a) Speech may be too low. 

( b ) Speech may be too fast. 

( c ) Speech may be slurred. 

( d ) Pronunciation may be incorrect. 

(<?) The words used may be unfamiliar. 

(/) Words may be used improperly in relation to meaning. 

( g ) Words may be used improperly as to grammatical con- 

struction. 

( h ) Pronunciation may not give the proper vowel and con- 

sonant sounds. 

(i) Stuttering, stammering and lateral emission are obvious 

speech faults which make for difficulty in understand- 
ing. Dyslalia, the speech of the mentalfy retarded, or 
of patients with paralysis of the facial nerve, is diffi- 
cult to interpret. Foreign accent is often as bad. 

The English language is particularly difficult in three respects : 
1. Words are not pronounced as they are spelled. 2. Words with differ- 
ent spelling may have the same pronunciation. 3. Words with the same 
spelling are pronounced differently. 
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EXAMPLES 


Pair, pare, pear. 

Mite, might; site sight. 

Sley, slay ; see, sea ; £ind, cake. 
Dear, deer. 

Dun, done. 


L Pronounced alike but spelled differently 


(A foreigner following rules of pronunciation cannot understand why “done” 
is pronounced “dun” while “dome” is pronounced with a long “o.”) Close to home, 
close the door — spelled alike but pronounced differently. 


There is a greater list of vowels than one would suppose. A refer- 
ence to a brief on the “Scientific Alphabet” (Funk and Wagnalls’ 
Standard Dictionary, 1895, pages 2104-2107) will give an idea of the 
confusions and complexities which the language presents even for 
philologists. 

EXAMPLE 

There are varying pronunciations of the vowel “a” — far, fare, fat, partake, abase. 
This one vowel has been classified under types as follows : strong, variant, obscure, 
short, long. 

The vowel “e” is “short, long, variant, obscure or silent.” 

The vowel “i” is short, long, obscure or diphthongal. 

The vowel “o” is short, long, variant or obscure. 

The vowel “u” is short, long, obscure or diphthongal. 

If one considers that each of these variations means acoustically a distinctly 
different sound, one realizes that there are at least twenty-five different sounds 
representing simple vowels. The list would be greatly enlarged by adding all the 
diphthongs and the semivowel “y”. 


The consonant list is not so complicated, yet it too contains many 
more sounds as spoken language than the twenty-one consonant char- 
acters suggest. “K” is equal to “C” in most cases — cake, kind, cook, 
kite, cut, keen, cool, kill. This should reduce the count, but many con- 
sonants may be “hard” or “soft” or compounded into distinctly different 
sounds (ng, ch, st, tch, th). The combination gh may be silent, as 
in “through” and “though.” How can one explain “enough” (enuff) ? 

Much conflict exists between spelling and pronunciation (ph = f 
[phonograph]). Sounds are often not spoken as spelled, nor spelled 
as spoken. 


THE SIGNIFICANCE OF THE PHONETICS OF SPEECPI 
TO THE OTOLOGIST 

Speech represents an infinite variety of sounds or frequencies. 
Some are noisy ; some are musical ; some are explosive, sibilant, resonant, 
aspirated, nasal, soft, hard, loud, thin or rich in tone color. Each 
sound pattern has a meaning or significance. For each, there are a 
memory and an association. 
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One realizes the exquisite sensitivity of the hearing mechanism 
when it can receive, transform, amplify, transmit and perceive thousands 
of frequencies coming in the most rapid succession, as in speech. 

Dayton C. Miller, in analyzing the vowel “a” as in “father,” showed 
that sixteen major frequencies make up its character. One can then 
conceive that in a short spoken sentence there are thousands of pitches 
presented. Their interpretation and the dampening out of them must 
be practically immediate. It is understood, then, that such a finely 
functioning organ must be a most delicate, critical mechanism, as are 
most highly differentiated organisms. 

It is surprising that the mechanism of hearing is not more often 
or more seriously damaged than it is. 



C, D EF a A BC, D EF C A DC. D EF C A BC, D EF C A D Q, P EF C A BC, D E 
i . i. it. i a i.i i . i . i i . i . i . i i*. i . i i i i il . i r. i ■ i i .t . l . i r. i . i i , i ■ i. . i i ■ i-^ t. 


rissssssaoiB0i§eoas3sesGoiaoegBEeoeE0iGie0SDiBsoii§i00iijjGMiJll 


129 _=rj2T=_ 259 5J7 1035 2009 4138 

The curve b represents an analysis of the vowel "a” in “father”; the curve a, 
an analysis of an organ tone, pitch 259. The numbers represent the number of 
overtones ; for reference the harmonic scale is placed at the bottom of the diagram. 
(From Miller, D. C. : Science of Musical Sounds, New York, The Macmillan 
Co., 1922.) 

A frequency analysis of the components of speech (illustration) 
is academically interesting, instructive and occasionally useful. 

It seems, then, that with a knowledge of the frequencies of speech 
and with a record of a patient’s hearing across the frequency range 
one might deduct much. Harvey Fletcher proposed the averaging of 
the middle frequencies as an index of speech hearing, for the important 
characteristics of speech lie in that zone. (Parenthetically, it is inter- 
esting to note that the “macula” of hearing lies in the same zone.) 
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On the Western Electric audiogram chart there is a footnote that 
the percentage of loss of hearing for speech is approximately equal to 
the average reading at 512, 1024 and 2048 multiplied by 0.8. This 
statement has unfortunately been accepted by many unfamiliar with 
testing for speech hearing. A large series of audiograms and of tests 
of speech hearing on patients shows that one cannot infer from an 
audiogram the efficiency of speech hearing. 

The comparative findings from a summary of the records of 22 
patients tested by the 2- A (pitch range audiometer) and the 4- A (phono- 
graph) instruments are listed as follows. The records have been trans- 
lated into speech heaving by the Fletcher method (the average of the 
loss in decibels for the frequencies 512, 1024 and 2048 multiplied by 


V Record 

4-A Record 

nge Audiometer) 

(Phonograph) 

4 

00 

24 

12 

18 

00 

20 

9 

22 

6 

8 

6 

48 

SO 

16 

9 

25 

12 

10 

0 

9 

6 

46 

3 

13 

15 

24 

15 

26 

15 

22 

12 

44 

IS 

9 

3 

34 

18 

10 

0 

12 

0 

45 

12 

489 

201 


0.8 equals the percentage of speech hearing). The numbers indicate 
percentage of loss of hearing. 

The 22 comparisons between the two methods show that there is a 
variation in the order of 22:9, the 2- A method showing higher losses 
of hearing. 

METHODS AND MATERIAL 

Speech hearing can be tested only by the use of speech as the test 
stimulus. 

The motor-driven phonograph, with its electrical pick-up and decibel 
meter, has revolutionized testing for speech hearing. With this instru- 
ment, any desired intensity may be obtained and repeated with identity. 
The word lists and the material used in the records should be selected 
with great care, as to articulation, quality of recording, needle scratch 
and familiarity of the words used. 1 have found the following word 
list useful. It represents a selection of 50 monosyllables from the words 
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most commonly used in the English language, based on Gate’s list of 
the first 50 words in frequency of use. 


Tlio 

Make 

We 


Get 


Had 

I 

One (adj.) 

It 


Two 


Your 

IS 

One (noun) 

Me 


His 


Give 

To 

Do 

Of 


Are 


Mother 

In 

For 

.My 


Her 


Up (prep.) 

You 

Bo 

Boy 


Play 


Up (adv.) 

He 

All 

Our 


Dny 


Homo 

On 

See 

Man 


Hare 


.Made 

No (ndv.) 

Go 

Come 


Big 


Red 

No (adj.) 

At 

A 


Hun 


Eat 

ie frequency 

of the various vowel sounds 

in the 

list is 

as follows 


OO 

. A 




) 



. 0 

n (all)... . 

o 


*3 

i 2 

o (no) 

.A 

a (at) 

..A 

U 



u c 

As familiarity with wordjs largely determines their interpretability, 
a still larger list is important to consider and to use for testing words 
which appear more frequently in speech. Much work has been done in 
actually counting the instance of various words, and graded vocabulary 
lists have been made showing the size of the vocabulary for children 
of different ages. Naturally, the vocabulary of the adult depends on 
his education. In the following abstract from Thorndyke’s classic list 
are monosyllables selected from the first 500 words in frequency of use 
in the English language, from a list of 4,265,000 words. These mono- 
syllables comprise 90 per cent of the list. These words are familiar to 
all persons over the age of 6. The list is useful in investigating the size 
of the hearing vocabulary of the deafened child and may also be used 
in teaching this child the important words in the language. 


(A) 

Come 

Food 

How 

Men 

Rain 

South 

Town 

Add 

Corn 

Foot 

(I) 

Might 

Raise 

Speak 

Train 

Air 

Cross 

(For) 

If 

Mill 

Reach 

Spring 

Tree 

(All) 

Cut 

Form 

(In) 

Milk 

Read 

Stand 

True 

Am 

Dark 

Four 

Is 

Miid 

Red 

Start 

Try 

An 

Day 

Free 

It 

Mine 

Rest 

State 

Turn 

(And) 

Dead 

Fresh 

Its 

Miss 

Rich 

Stay 

To 

Any 

Dear 

Friend 

Just 

Mouth 

Ride 

Step 

Up 

Are 

Death 

From 

Keep 

More 

Right 

Still 

Us 

Arm 

Deep 

Front 

Kill 

Most 

Rond 

Stone 

Voice 

(As) 

Did 

Full 

Kind 

Move 

Rock 

Stop 

Wait 

Ask 

Dio 

Gave 

King 

Much 

Roll 

Story 

Want 

(At) 

Do 

Get 

Know 

Must 

Room 

Street 

Walk 

Back 

Does 

Girl 

Known 

My 

Round 

Strong 

Wall 

Bad 

Done 

Give 

Land 

Name 

Run 

Such 

Wax 

Ball 

Door 

Glad 

Large 

Near 

Said 

Sun 

Warm 

Bank 

Down 

Go 

Last 

Need 

Sail 

Sure 

Was 

(Be) 

Draw 

God 

Late 

New 

Same 

Sweet 

Watch 

Been 

Drink 

Gold 

Laugh 

Next 

Save 

Take 

Way 

Bed 

Drive 

Great 

Law 

Night 

Saw 

Talk 

We 

Best 

Drop 

Green 

Lay 

No 

Say 

Tell 

Week- 

Big 

Each 

Grow 

Lead 

North 

Sea 

Ten 

Well 

Bird 

Ear 

Had 

Learn 

(Not) 

See 

Than 

Went 

Bear 

Earth 

Hair 

Leave 

Now 

Seem 

Thank 

Were 

Black 

East 

Half 

Left 

(Of) 

Send 

(That) 

What 

Blow 

Eat 

Hand 

Length 

on 

Sent 

(The) 

When 

Blue 

Egg 

Hard 

Less 

Old 

Serve 

Their 

Where 

Body 

End 

Have 

Let 

(On) 

Set 

Them 

Which 

Book 

Eye 

Has 

Lie 

Once 

Shall 

Then 

While 

Both 

Face 

He 

Life 

One 

She 

There 

White 

Bos 

Fair 

Head 

Light 

Or 

Ship 

These 

Who 

Boy 

Fall 

Hear 

Line 

Our 

Short 

They 

Whole 
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Bring 

Far 

Heart 

Live 

Build 

Fast 

Help 

Long 

Burn 

Fear 

Her 

Look 

But 

Feel 

Here 

Lost 

By 

Feet 

High 

Love 

Buy 

Few 

Hill 

Low 

Call 

Field 

Him 

Made 

Came 

Fill 

His 

Make 

Can 

Find 

Hold 

Man 

Care 

Fine 

Home 

Many 

Cause 

Fire 

Hope 

Mark 

Child 

First 

Horse 

May 

Clear 

Five 

Not 

Me 

Close 

Floor 

Hour 

Mean 

Cold 

Fly 

House 

Meet 


Out 

Should 

Thing 

Why 

Own 

Show 

Think 

Wide 

Part 

Side 

Third 

Wind 

Pass 

Sight 

This 

Will 

Pay 

Since 

Those 

Wish 

Piece 

Sing 

Though 

With 

place 

Sit 

Thought 

Wood 

plain 

Six 

Three 

Word 

plant 

So 

Through 

Work 

play 

Soft 

Till 

Year 

Please 

Some 

Time 

Yet 

Point 

Son 

(To) 

You 

Poor 

Soon 

Too 

Young 

Put 

Quick 

Sound 

Top 

Your 


The 6 words in bold face type are the most commonly used nouns. 
The words in parentheses are the 15 most commonly used words. 
Other useful records are based on lists of consonants and vowels. 


Tool 

Boot, boon 

What is a tool? 

Took 

Book, buck 

He took the train 

Tone 

Bone, boat 

Do you like the tone? 

Talk 

Bought 

Can animals talk? 

Ton 

Bog, box 

Coal is sold by the ton 

Top 

Bar, bark 

The boy plays with his top 

Tap 

Back, bat 

I heard a tap 

Ten 

Bet, beck 

He gave her ten 

Tape 

Bake, bait 

He wrapped it with tape 

Tip 

Bit, bin 

It was on the tip 

Team 

Beat, bean 

John made the team 

Time 

Bite, bike 

What is the time? 

CONSONANT 

LIST FROM THE PHONETIC ALPHABET (110 WORDS) 


Bed 

Bird 

Black 

Book 

Box 

Day 

Dark 

Deep 

Did 

Die 

Feet 

Fire 

Floor 

Far 

Feel 

Girl 

Go 

Green 

God 

Get 

Keep 

Kill 

King 

Kind 

Can (K) 

Late 

Long 

Live 

Look 

Light 

Man 

Me 

Milk 

Mouth 

More 

Not 

Now 

No 

Night 

New 

Bed 

Read 

Rain 

Ride 

Road 

Place 

Pay 

Plant 

Poor 

Put 

Said 

Saw 

See 

Send 

Sit 

She 

Ship 

Short 

Show 

Shall 

This 

Those 

That 

The 

Them 

Three 

Through 

Think 

Thing 

Thank 

Time 

To 

Top 

Tree 

Try 

Voice 

(Vie) 

(Vote) 

(Vine) 

(Vim) 

Church 

Child 

(Choose) 

(Shum) 

(Chop) 

(Zee) 

(Zoom) 

(Zip) 

(Zee) 

(Zoom) 

Just 

(Judge) 

(Joke) 

(Jack) 

(Jake) 

Hand 

Hard 

Head 

Help 

Her 

Warm 

Wait 

Want 

We 

Walk 

Year 

Yet 

You 

Young 

Your 


These words, except those in parentheses, are monosyllables in the 
list of the first 500 in common use. 

Help in Choosing a Hearing Aid . — One approach which the otologist 
can make toward breaking down the barrier between himself and the 
deafened is the service he can give in the selection of a hearing aid. 
The aids are relatively expensive for many such persons, and they are 
often suspicious, both justly and unjustly, of the salesman’s desire to 
make a sale. The otologist may act as an impartial advisor as to whether 
a new aid will help hearing or whether it is better than the old aid. 
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With a set of speech records ariL a phonograph with a loud speaker, 
one may try out the hearing of the patient with and without his aid. 
With such equipment, one may determine what vowel or consonant 
sounds are most difficult for the patient to hear ; one can tell how much 
intensity of sound is needed and whether low or high tones of speech 
should be dampened out. 

Determining if Hearing is Improved by Suppressing Lozv Tones . — 
Every one is familiar with the change in pitch which occurs when a 
phonograph record is speeded up; music and speech both become more 
thin and squeaky. 

Test: The threshold intensity for speech hearing is determined with 
the record running at the normal speed, 78 revolutions per minute. 
The intensity is turned down to a point at which the patient can hear 
1 out of 5 of the test words correctly. Then the record is gradually 
speeded up. The low tones in the speech become less prominent; the 
pitch of the voice rises. Though the test words come more rapidly and 
give less time for the patient to interpret, most of the deafened show 
an increase in the number of correct responses. One knows, then, that 
in this case a hearing aid picking up or exaggerating low tones is neither 
needed nor desirable. 

Determining if Hearing is Improved by Suppressing High Tones 
and by Increasing Low T ones . — By reversing the f oregoing method, the 
patient is first tested with a record turning faster than normal. The 
intensity is reduced until an occasional word is answered correctly (1 
out of 5). The speed of the record is then reduced to normal, and the 
patient’s hearing either improves or is worse, as shown by the number 
of correct answers. (A stroboscopic disk placed on the turntable deter- 
mines the normal speed of the record, 78 revolutions per minute. 
These disks may be obtained from any large phonograph agency.) 

Testing the Speech Hearing of Very Young Children . — With young 
children, Crowden’s method is used. A series of words which represent 
the simplest and first-learned words in the language is selected and 
recorded. With a picture card in front of him the child can point out 
the object named. The test becomes a game to the little patient, and 
he is eager to make a correct performance. The method is much more 
accurate with timid children than if they had to speak out their answers. 

Judging Central Perception . — Apart from the ability shown by a 
patient in hearing a phonograph record of simple speech sounds, there 
is with every'- person a certain degree of agility in central perception. 
Two persons may show identical hearing with the phonograph audi- 
ometer, both requiring the same decibel amplification for correct 
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reporting, yet one of them may have much more difficulty in hearing 
conversation than the other. Why? 

The answer is not easy, for a number of factors take part, as in the 
following illustration : Two persons have the same amount of distor- 
tion of hearing; although their frequency audiograms show their dis- 
tortions to be at different frequency levels, they report on the simple 
speech record at the same amplification. But when listening to con- 
versation, one person shows confusion and difficulty ; the other does 
not. The mental attitude plays an important part. 

Many a deafened person fears to appear confused, dull or stupid. 
The fear itself brings more confusion and possesses the person to such 
an extent that he is distracted from listening intently. At times he has 
picked up a few words which have led him to believe that the subject 
matter is following a certain line. Then, suddenly, he hears a word 
that does not possibly fit into the trend. For example, “My brother 
is very fond of a pipe, but he throws matches all over the house.” Only 
the italicized words were heard, and some meaning has been obtained 
from the first part of the sentence by the hearing of the two words 
“brother” and “pipe.” But what can the phrase “all over the house” 
mean, when it is standing alone? “It must have something to do with 
“pipe” or “brother,” but what”? If he stops to wonder, the next 
sentence in the conversation is on him, and he is not ready for it. (It 
is obvious from this why one gives the deafened person a better chance 
if one speaks slowly as well as distinctly). 

Familiarity with phrases and forms of speech undoubtedly plays a 
part in central perception. Practice in listening exalts this ability. 

General knowledge and a good education should improve the agility 
in correctly interpreting what is partially heard. 

Attention is a most important factor in central perception. There 
are all degrees of it with the deafened. Some show a quick arousing 
and a sharp focusing ; others have to have their hearing warmed up by 
speech louder than necessary. Some, it seems, have to be shaken out 
of their lethargy or their absorption. 

Testing Hearing Agility . — I think it is well to test the patient first 
for the sharpness of the hearing threshold, which is itself a good index 
of agility. This testing is done by recording the threshold when going 
from inaudible to audible and then recording the threshold in going 
from audible to inaudible. If the two thresholds match each other or 
are near each other, good acuity may be anticipated. (The “audible 
to inaudible” should give the lowest threshold, yet care should be taken 
when one is working with tones instead of words that the patient does 
not develop tone memory and thus mentally carry the tone down. One 
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should use the sound stimuli irregularly on and off or swing the pitch 
back and forth in the zone of the frequency tested.) 

Seashore’s records for testing musical talent are certainly tests in 
the perceptive or interpretive spheres rather than tests of gross hearing 
ability. This is particularly true of the test for the discrimination of 
intervals (time) between notes. Pitch discrimination tests, on the 
other hand, do not seem to correlate with agility, nor does the test for 
dissonance or consonance. The tone memory test tends to show the 
best results in those with good auditory agility. 

I have devised a test which promises fairly dependable quantitative 
data and is simple and rapid. A series of 10 carefully chosen words 
is recorded in successive bands on a record. The sequence is scrambled 
for each band, but the words are the same. The interval between the 
individual words on the bands is 10, 8, 6, 4 and 2 seconds for the 
respective bands. The intensity level of the record is set for convenient 
hearing, and this loudness is recorded in the reporting along with the 
loss of speech hearing decibels. Age, of course, is a noticeable factor 
in this test, as Seashore found in his tests, and a child’s agility must 
be judged with consideration of the “rough-normal” for his age. It is 
obvious that those with poorest agility will not be able to report on 
the short interval bands as correctly as on the long interval bands. 

QUESTIONS AND ANSWERS 

Q. What is meant by the term articulation test as applied to hearing ? 

A. Articulation testing is the determination of the ability to recog- 
nize speech sounds. If mistakes are made in interpreting correctly the 
spoken word or syllable, it may be “desirable to further analyze these 
mistakes and determine the articulation of speech sounds. The per- 
centage of the total number of spoken sounds which are correctly 
observed is called the sound articulation. When the attention is directed 
toward a specific fundamental sound, such as ‘b’ or *t’ or ‘a,’ etc., then 
the term individual sound articulation is used. For example, the indi- 
vidual sound articulation for ‘b’ is the percentage of the number of times 
that ‘b’ was called that it was observed correctly. Similarly, the terms 
consonant articulation or vowel articulation refer to the percentages of 
the total number of spoken consonant or vowel sounds which are cor- 
rectly observed.” 2 

Q. When English words and short sentences are used as testing 
stimuli, what should this testing be called? 

2. Fletcher, H., and Steinberg, J. C. : Articulation Testing Methods, Bell 
Telephone Laboratory. This article is the most comprehensive one on the values 
of speech sounds in the literature and will be of inestimable value to any person 
making a study of the subject. 
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A. Fletcher prefers and uses instead of the terms “word articulation” 
and “sentence articulation,” the terms “discrete word intelligibility” and 
“discrete sentence intelligibility,” since a new element enters, namely, 
the thought or meaning associated with the sentence or word. 

Q. How much better should numbers be heard than common words ? 

A. Numbers are usually heard or recognized 10 decibels lower than 
words. 

Q. To hear sentences perfectly, what must be the percentage of 
correct word hearing? 

A. Articulation has to be 70 per cent efficient to obtain perfect 
sentence intelligibility, yet a mentally agile deafened person can under- 
stand correctly most of what is said with considerably lower per- 
formance in articulation. 

Q. Does the patient’s hearing have to be “warmed up” by listening 
to readily audible sounds before the best threshold showing can be made ? 

A. In many cases it does; this is especially true when some degree 
of attention deafness has become established. 

Q. Are meaningless speech sounds practical for everyday testing 
by the otologist? 

A. I believe that they are most impractical, particularly from the 
points of view of reporting (repeating), recording and grading. 

Q. Are sentences useful in testing? 

A. Not for quantitative measurement of speech hearing; intelligence, 
education and familiarity with phrases and ideas play too large a part. 
For example, “He took the train”; “What is the time?”; “Coal is sold 
by the ton.” The correct words may too often be guessed. 

Q. Does the needle scratch interfere with phonographic testing of 
speech hearing? 

A. No, not appreciably. The modern light weight and tangential 
tone arm has reduced the scratch to a negligible factor. 

Q. By auricular (central acuity) training may intelligibility be indef- 
initely improved? 

A. Not indefinitely nor infinitely improved, yet even a 10 decibel 
improvement may make the difference between understanding no speech 
and understanding a considerable amount. 

Q. Can the phonograph be used as a training instrument for the 
little child, deaf before acquiring the use of language, who has some 
hearing ? 

A. The phonograph is a distinctly helpful adjunct to the established 
methods of reaching and teaching language to the deaf child. 
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CONCLUSIONS 

The testing of speech hearing must be approached with an under- 
standing of the characteristics of speech. 

The patient is primarily interested in speech hearing. 

There is no correlation between speech hearing and frequency 
hearing. 

Speech hearing can be tested only by the use of speech as a testing 
stimulus. 

The phonograph should be used in place of the old test with the 
spoken voice. 

A knowledge of testing for speech hearing and the proper equip- 
ment should be in the armamentarium of every otologist. 


1805 Chestnut Street. 



Case Reports 


NASOPHARYNGEAL CARCINOMA 

Extension Intracranially and Metastasis by Implantation into the 
Soft Palate; a Clinical and Pathologic Study 

Amil C. Bach, M.D.; Francis L. Lederer, M.D., 
and S. N. Palevsky, M.D., Chicago 

The following case of carcinoma of the nasopharynx presents several 
features interesting not only to the otolaryngologist but also to the 
neurologist, the ophthalmologist, the roentgenologist and the pathologist. 
It is presented because of its value to both the clinician and the pathol- 
ogist in that an attempt has been made to explain clinical symptoms 
from a complete study at autopsy. 

Of further interest was the intracranial extension of the tumor with 
marked destruction of bone, metastasis to the liver and an apparent 
implantation of tumor cells by contact from the growth in the naso- 
pharynx to an ulcer on the nasal surface of the soft palate. This ulcer 
approximated and was irritated by the tumor in the nasopharynx on 
phonation and swallowing. 

That malignant tumors of the nasopharynx are not uncommon is 
evidenced by the abundance of literature on the subject, many authors 
reporting fairly large series of cases. It was our good fortune to study 
more minutely the pathologic anatomy of a case which we had observed 
clinically and in which we were allowed unrestricted material for 
autopsy. 

Trotter 1 stressed the nasopharynx “a region rich in pathologic 
interest and subject to the growth of numerous tumours, which are by 
no means infrequent and are of great diagnostic importance.” He 
directed attention to that class of growth which produces little or no 
projection into the nasopharynx and is therefore dismissed as having 
little diagnostic interest and to the tumor which projects into the naso- 
pharynx and gives rise to obvious symptoms. He particularly stressed 
the importance of recognizing the former and stated that “diagnosis 
is entirely dependent upon recognition of the symptoms of infiltration 
of the naso-pharyngeal wall. . . . The strictly anatomical distribu- 

tion of the symptoms is always a striking feature.” He emphasized a 
triad of symptoms which should focus attention to such lesions of the 
nasopharynx, viz. : 

Read at the Sectional Meeting of the American College of Surgeons, Winnipeg, 
Manitoba, Canada, March 31, 1939. 

From the Department of Pathology, Cook County Hospital, and the Depart- 
ment of Laryngology, Rhinology and Otology, Research and Educational Hospitals, 
University of Illinois College of Medicine. 

1. Trotter, W.: On Certain Clinically Obscure Malignant Tumors of the 
Nasopharyngeal Wall, Brit. M. J. 2:1057 (Oct. 28) 1911. 
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1. Pressure on the eustachian tube, causing impairment of hearing. 

2. Pain of the trigeminal nerve, especially of the third branch. 

3. Asymmetry of the soft palate due to the pressure of a large 
mass or to direct involvement by the tumor of the levator palati muscle. 

The groupings of symptoms which occur may be divided according 
to whether they indicate involvement of the respiratory tract, the ear, 
the nerves, the eye or the body as a whole or whether they arise from 
metastases. Closure of the jaw is usually a late manifestation. Enlarge- 
ment of the cervical glands is a constant feature in late phases. 

New 2 3 called attention to remote symptoms referable to one ear, 
diplopia or regional metastases as common early signs. Woltman, 8 in 
reporting 79 cases, stated that the cranial nerves are usually involved 
extracranially. Those passing through the orbital fissures are most 
commonly affected, particularly the sixth, and, next most frequently, 
the trigeminal. 

Hansel 4 5 6 in reporting 17 cases, remarked that comparatively few 
cases have been reported in which the diagnosis was based primarily 
on involvement of the nervous structures. Needles B discussed the 
tumors with special reference to the neurologic complications, emphasiz- 
ing the failure to establish an early diagnosis, and stated, “Unless, 
therefore, when confronted by a basilar syndrome, one associates it with 
a possible focus in the nasopharynx, the diagnosis may be overlooked.” 
In 16 of his 35 cases neurologic involvement was evidenced. The most 
common symptoms were sensory disturbances of one side of the face, 
oculomotor disturbances, ptosis and diplopia. The cranial nerves usually 
affected were the fifth, sixth, third and fourth. If the tumor invades 
the skull, it tends to remain extradural. Furstenberg, 0 in describing 
40 cases of malignant neoplasms of the nasopharynx, stated : 

It is a noteworthy fact that these neoplasms show a striking tendency to 
infiltrate upward, erode bone, and eventually disturb those structures which pass 
through the basal foramina. ... Of practical importance, therefore, is the observa- 
tion that these new-growths often assume enormous proportions and consequent 
destructive behavior long before there is unmistakable evidence of their existence. 

The most common symptoms which he noted were pain in the head, 
ear or throat, cervical swelling, deafness or fulness of the ear, nasal 
obstruction, nosebleeds, double vision and paralysis and swelling of the 
face. Hauser and Brownell 7 presented a series of cases, detailing a 
group of symptoms and signs which often lead to correct diagnosis, 

2. New, G. B. : Syndrome of Malignant Tumors of the Nasopharynx, J. A. 
M. A. 79:10 (July 1) 1922. 

3. Woltman, H. W. : Malignant Tumors of the Nasopharynx with Involvement 
of the Nervous System, Arch. Neurol. & Psychiat. 8:412 (Oct.) 1922. 

4. Hansel, F. K. : Malignant Tumors of the Nasopharynx with Involvement 
of the Nervous System, Ann. Otol., Rhin. & Laryng. 41:74 (March) 1932. 

5. Needles, W. : Malignant Tumors of the Nasopharynx, J. Nerv. & Ment. 
Dis. 86:373 (Oct.) 1937. 

6. Furstenberg, A. C. : Malignant Neoplasms of the Nasopharynx, Surg., 
Gynec. & Obst. 66:400 (Feb.) 1938. 

7. Hauser, J., and Brownell, O. : Malignant Neoplasms of the Nasopharynx, 

J. A. M. A. 111:2467 (Dec. 31) 1938. 
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and emphasized that the nasopharynx should be given /Careful and 
routine inspection by the rhinologist. 

Schlivek s from his study of 38 cases concluded that involvement 
of the fifth, sympathetic and sixth nerves, either individually or in 
combinations, with symptoms referable to the ear, is strongly suggestive 
of nasopharyngeal tumor and that the presence of signs of involvement 
of the eye indicates that the tumor has already invaded the skull. 

These, as well as other authors, including Martin, 0 have pointed 
the way to early recognition of malignant growths of the nasopharynx. 
We believe that such a growth should be strongly suspected in the 
presence of neurologic symptoms, such as headache, trigeminal neuralgia, 
paralysis of the abducens nerve, diplopia, oculomotor or trochlear paral- 
ysis and defective hearing. These signs, together with an associated 
conductive type of deafness, can lead to the correct diagnosis. Unfor- 
tunately, even at such a stage, the prognosis is usually poor and treat- 
ment unsatisfactory. Swelling of the cervical glands may occur early 
but usually is a late manifestation. 

REPORT OF A CASE 

History. — A. P., a white man aged 49, employed as an engineer, first presented 
himself at the Research and Educational Hospital in July 1938 with the following 
complaints : 

1. Headaches and dizziness of three years’ duration. 

2. Epistaxis of two years’ duration. 

3. Diplopia of nine months’ duration. 

4. Internal strabismus of the left eye of nine months’ duration. 

5. Internal strabismus of the right eye of four months’ duration. 

The past history was noncontributory except for a nasal and postnasal discharge 
of several years’ duration. 

The family history was essentially irrelevant except for one brother having died 
at the age of 36 of a sarcoma. 

Present Illness. — Three years previously the patient had consulted his family 
physician, complaining of epigastric distress, nausea and vomiting, dizziness and 
dull frontal, temporal and occipital headaches. The nausea and vomiting occurred 
about one to two hours after meals. Alkaline powders were prescribed, and the 
gastric symptoms were relieved, but the headaches and dizziness persisted, becom- 
ing more frequent and severe. 

Two and one half years previously he had noticed ringing in both ears ; at the 
onset the ringing was intermittent, but during the last nine months it had been 
continuous. Two years previously he began to have nosebleeds, which continued 
intermittently and were often severe until death. 

Nine months previously, while shaving, he noticed that he had difficulty in 
placing the razor against his cheek because of double vision and turning in of his 
left eye. 

He consulted an “eye doctor,” who after treating him for three months referred 
him to the Illinois Eye and Ear Infirmary (six months previously). Roent- 

8. Schlivek, K. : Ocular Manifestations of Malignant Nesopharyngeal Tumors : 
Report of Cases, Arch. Ophth. 17:1055 (June) 1937. 

9. Martin, C. L. : Complications Produced by Malignant Tumors of the Naso- 
pharynx, Am. J. Roentgenol. 41:377 (March) 1939. 
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genograms , were taken of his head, and he was informed that he had "sinus 
trouble.” Treatment consisted of irrigation of his sinuses and roentgen therapy, 
presumably to his sinuses. He was also given glasses, which helped his diplopia and 
enabled him to read for short periods. When he was refitted for glasses three 
months previously, it was noted that he had internal strabismus of the right eye also. 

The patient had also complained of dyspnea for the past two months, as well as 
nocturia which disturbed him three to four times a night, and generalized muscular 
weakness for the past six months. He had lost 30 pounds (13.6 Kg.) since the 
onset of his present illness. 

He was not improving; so he was admitted to the neurologic service of the 
Research and Educational Hospital on July 6, 1938, three years after the onset 
of his symptoms. He arrived with a slip stating that examination of the visual 
fields, eyegrounds, spinal fluid and blood gave negative results. 

Physical Examination . — The pulse rate was 80; the blood pressure, 120 systolic 
and 70 diastolic. When admitted to the hospital in July 1938, the patient was a well 
developed, thin white man, about 50 years of age, apparently not acutely ill. His 
temperature and pulse rate while he was in the hospital were normal. 

His skin was smooth and warm ; seborrheic dermatitis was present over the 
sternum and back. The ears did not evidence tenderness over the mastoid, and 
the drums were retracted. The mouth showed numerous carious teeth. A postnasal 
discharge was present on the posterior wall. The neck was normal, and there were 
no palpable glands. Involvement of the first cranial nerve was evidenced by 
bilateral anosmia. That of the second was indicated subjectively by failing vision, 
with roughly no limitation of the fields, while objectively the fundi were normal. 
Examination of the third showed normal convergence and vertical movements ; the 
pupils were equal and round and reacted sluggishly to light and in accommodation, 
and vertical nystagmus was seen in the right eye. The fourth and fifth were 
normal. Involvement of the sixth was suggested by bilateral internal strabismus. 
The seventh was normal. Examination of the eighth showed the subjective 
symptoms of tinnitus of two and one-half years’, and diminished hearing of one 
year’s, duration, while objectively it was noted that the patient heard a watch tick 
only when it was placed against his ears and that the bone conduction was better 
than the air conduction bilaterally. The ninth, tenth, eleventh and twelfth nerves 
were normal. The superficial and deep reflexes were normal. The chest was 
emphysematous, with increased tympany and fremitus and dr} r rales at the bases of 
both lungs. The heart, abdomen, trunk, extremities and rectum were essentially 
normal. Abnormalities of gait, posture or habitus were not seen. 

In summary, the patient complained of headaches and dizziness for the past 
three years and diplopia for nine months. The only positive findings were bilateral 
internal strabismus, middle ear deafness and chronic pansinusitis. 

The impression was that of a lesion of the sixth cranial nerve, which might be 
attributed to localized meningitis or to syphilis. 

Laboratory Examination . — The urine was essentially normal. The erythrocyte 
count was 4,050,000, with hemoglobin 11 Gm. per hundred cubic centimeters; the 
leukocyte count, 10.570, with lymphocytes 12 per cent, monocytes 1 per cent, 
neutrophils 85 per cent and eosinophils 2 per cent. The spinal fluid was under a 
pressure of 140 mm. of water and clear, with a cell count of 3 (all lymphocytes), 
a negative Wassermann reaction and a 0000000 reaction to the colloidal gold test. 
Chemical analysis of the blood showed dextrose 83 mg. per hundred cubic centi- 
meters, nonprotein nitrogen 35.6 per hundred cubic centimeters and a carbon 
dioxide-combining power of 64. The Wassermann and Kahn reactions of the blood 
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were negative. On roentgen examination the petrous tip showed, in Stenvers’ 
position, no pathologic change. The skull viewed stereoscopically in the right 
lateral position showed no definite pathologic change. The sinuses revealed bilateral 
pansinusitis. 

Course . — The report of a neurologic consultation July 8 stated: “The patient 
presents almost complete bilateral palsy of the sixth nerve. In looking upward 
with the right eye covered he experiences horizontal nystagmus of the left eye. 
There is no sense of smell, perhaps because of surgical intervention. The visual 
fields are roughly normal ; the pupils are normal, and there is apparently no involve- 
ment of the third cranial nerve. All other cranial nerves are normal, except that 
there is obstructive deafness on both sides. The central nervous system is otherwise 
normal, except for rather brisk tendon reflexes. No pathologic reflexes are present. 
The diagnosis is a malignant growth with metastasis or some progressh'e lesion 
of the brain stem.” 

An otorhinolaryngologic consultation July 14 was reported as follows : “The 
nose shows thickening of the septum and deviation to the left. There is pus in 
both middle meatuses. The teeth are carious. The pharynx is small, with embedded 
tonsils. The ear drums are dull, gray, thickened and retracted. The hearing time 
measured by the Schwabach test is slightly diminished. The reaction to the Rinne 
test is bilaterally negative. Perception of low tones is poor; that of high tones, 
slightly diminished. A paretic type of ocular nystagmus is present, but no vestibular 
type. Spontaneous past pointing does not occur. A good caloric response is seen 
on both sides in nystagmus and past pointing, but function is not induced in the 
paralyzed external rectus muscles. No vertigo or vasomotor reaction is induced by 
vestibular testing. The diagnosis is a probable nonsurgical basal lesion.” 

The patient was discharged on July 16 with a tentative diagnosis of bilateral 
paralysis of the abducens nerve of unknown cause. He was advised to return at 
frequent intervals to the dispensary for further examination. 

On August 15 no change was recorded. 

On August 31 a flare-up of “sinus trouble” and also an increase in the severity 
of the neurologic symptoms were noted. The right eyelid was then drooping so 
far that the eye was closed. The patient had pain in the left side of the neck 
and face. 

On September 8 there had been definite progress in the patient’s condition; he 
then had complete oculomotor paralysis on the right, with drooping of the lid 
and inability to move the right eye in any direction. The patient was readmitted 
to the neurologic service of the hospital, where he was kept under observation until 
October 6, at which time he was again discharged with the following summary: 

“This 49 year old white man was last in the hospital on July 16, 1938. At that 
time his condition was diagnosed as bilateral paralysis of the abducens nerve, possibly 
on an encephalitic basis. He has returned now because of complete paralysis of the 
third nerve on the right side. He has had constant severe headaches in the frontal 
region, and, in addition, he has a marked nasal and postnasal discharge. Roent- 
genograms revealed marked sinusitis, and he was given high voltage roentgen 
therapy with some relief and with some improvement of the paralysis of the third 
nerve. He is discharged with instructions to return to the dispensary for further 
observation and high voltage roentgen therapy.” 

On November 11 he was examined in the otorhinolaryngologic dispensary, and 
the following report was made: 

“There is complete oculomotor paralysis on the right, with no reaction of the 
pupil, and also paralysis of the abducens nerve bilaterally. There is secretion on 



534 


ARCHIVES OF OTOLARYNGOLOGY 


both sides of the nose. The tongue can move to the left from the midline but not 
to the right. A large, firm gland is palpable on the left side of the neck. 

“Massive irrigation of the left ear produces dizziness; tiie left eye shows 
typical nystagmus to the right; the right eye, only slight nystagmus to the right. 
Massive irrigation of the right ear produces dizziness and double vision, which was 
not present before. The left eye moves to the right and shows a rough rotary 
nystagmus to the left ; the right eye does not move but reveals slight nystagmus to 
the left. Turning to the right produces dizziness, typical falling and nystagmus 
similar to that produced by irrigating the right ear. 

“Examination of the nasopharynx reveals granulation masses surrounding the 
left eustachian orifice, almost hiding it from view. A specimen for biopsy was 
taken from this area. 

“Examination of the larynx shows chronic laryngitis. The larynx and the 
pharynx are totally anesthetic. The patient has some degree of ankylostoma.” 

On November 29 a biopsy of the tumor in the nasopharynx was reported on as 
follows : “There are several fragments which include : (a) part of a nasal polyp 
revealing a folding-up of mucosa with hyperplastic transitional changes from tall 
columnar to pseudostratified epithelium, which has extensive inflammatory reaction 
and fibrosis (nasal part) ; ( b ) an adjacent area covered by thickened, scmikeratotic 
squamous epithelium, which is everywhere demarcated. At one end of this frag- 
ment are massive strands of small, irregular flat cells. Whether these originated 
at the pharynx or from the nasal portion cannot be definitely decided from these 
fragments, but they are nevertheless malignant. The diagnosis is transitional cell 
carcinoma.” 

The patient was given high voltage roentgen therapy directed toward the naso- 
pharynx and the glands on the left side of neck. He continued to have pain on 
the left side of his face. 

On December 30 the patient had a severe spontaneous hemorrhage from the 
nasopharynx and was admitted to the Cook County Hospital, where he .died the 
same day. 

Autopsy (Dec. 31, 193S). — There was a grayish white tumor the size of a walnut 
in the right lobe of the liver and a smaller one in the left lobe. On gross section- 
ing these appeared grayish white, the larger containing a small cyst filled with 
blood-stained fluid. The brain appeared to be slightly compressed over the anterior 
inferior aspect; the meninges were thin, the blood vessels thin walled and patent 
and the convolutions flattened. The walls of the infundibulum were thinned, and 
there was slight internal hydrocephalus, especially on the left side. 

On removal of the brain from the skull, the sella turcica was seen to be enveloped 
by a grayish white tumor, which was moderately firm, measuring 60 by 42 by 30 
mm. By a method which allowed removal without collapse of the head, the base 
of the skull, including the nasopharynx, was removed, as were the soft palate, the 
tongue and the pharynx. In the nasopharynx, just beneath the sella turcica, a 
grayish white, moderately firm tumor was observed. 

The removed specimen was carefully studied and revealed the following facts: 
The whole region of the hypophysis, both the cavernous sinuses and the anterior 
part of the clivus were invaded and occupied by a firm, light gray tumor, which 
was covered by dura (fig. 1). The dura had grown together with the tumor, and 
in places was thin, but at no point had it been penetrated. The tips of both petrous 
pyramids (fig. 1, 8 ) had been destroyed by the tumor. The vertebral arteries were 
normal; the basilar and the right cerebellar arteries were likewise normal. The 
right trigeminal nerve perforated the dura at the typical place and divided into 
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three branches, situated lateral to the neoplasm. On the left side, the third branch 
went through the foramen ovale in the typical way (fig. 1, 7), but the second 
branch had grown together in places with the tumor, and the first branch was 
completely embedded in it. The oculomotor and the trochlear nerves on the right 
side (fig. 1, 3 and 7) also entered the tumor and were embedded in the mass, whereas 
the left oculomotor and trochlear nerves (fig. 1, 2) were uninvolved and entered 
the superior orbital fissure. The optic nerves (fig. 1, 1) and the ophthalmic arteries 
were normal. The hypophysis was embedded in the tumor, but the hypophyseal 
stem (fig. 1, 5) was visible and free. The abducens nerve could not be identified 
on either side of the specimen with any degree of certainty. The internal auditory 
meatuses on both sides (fig. 1, 6) were normal, as were the seventh, eighth, ninth, 
tenth and eleventh cranial nerves. 



Fig. 1, — View at the base of the skull, from within the cavity of the skull ; 1, 
optic nerves; 2, oculomotor and trochlear nerves on the left side; 3 , oculomotor 
nerve on the right side ; 4, planum sphenoidale ; 5, stem of the hypophysis ; 6, internal 
auditory meatus of the petrous bones ; 7 , trochlear nerves ; 8, tips of the peti ous 
bones ; 9, trigeminal nerve on the right side ; 10, abducens nerves ; 11, trigeminal 
nerve on the left side ; 12, cerebellar artery ; 13, area of the cavernous sinus ; 
14, margin of the tumor. 

The floor of the sphenoid sinus on both sides was infiltrated by the tumor. 
The right sphenoid sinus was almost entirely filled with tumor, while the left was 
only partially occupied. The roof of the epipharynx (fig. 2) was completely filled 
with necrotic and hemorrhagic tumor tissue. A large recent blood clot w as adherent 
to the left wall of the nasopharynx, and the mucous membrane was entirely 
destroyed, whereas the right side was thickened and only partially necrotic. 

On removal of the tumor in the epipharynx, marked erosion of the bony roof of 
the structure was noted. The tumor had extended far into the tips of the petrous 
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pyramids, which form the lateral portion of the roof, destroying them. The left 
internal carotid artery (fig. 2, 3), just below its entrance into the temporal bone, 
showed a circumscribed aneurysmal dilatation (fig. 2, 2), which had perforated on 
its medial aspect into the tumor (fig. 2, I). This was the source of the final fatal 
nasopharyngeal hemorrhage. Although the base of the skull was extensively 
involved by tumor, the jugular bulb and internal jugular vein were unaffected. 
The aneurysmal dilatation of the left internal carotid artery was observed to be 
compressing the glossopharyngeal nerve as it emerged from the skull. 

The retropharyngeal gland and the deep cervical glands on the left side were 
enlarged and firm and, like the internal pterygoid muscle, contained tumor tissue. 
There were also several arteriosclerotic plaques in the external carotid artery. After 



Fig. 2. — View at the roof of the epipharynx. A probe (I) is seen within the 
internal carotid artery on the left side indicating the perforation in the aneurysmal 
sac (2) ; 3 indicates the internal carotid artery. 

examination of the intact base of the skull, the tumor was carefully removed and 
the specimen dissected; the findings were as follows (fig. 3): The sella turcica 
(fig. 3, 2) was completely destroyed and the hypophysis mechanically displaced but 
not invaded, as was confirmed microscopically. The tumor covered both of the 
posterior clinoid processes and invaded the clivus Blumenbachi (fig. 3, 3). Though 
the surface of this clivus appeared to be roughened, it was not invaded. The tumor 
extended from both sides of the sella turcica into the cavernous sinus and surrounded 
both carotid arteries, compressing the latter moderately. 

The tumor destroyed the petro-occipital suture, the anterior foramen lacerum, 
the origin of the greater wing of the left sphenoid body and then extended into the 
cranial vault (fig. 3, 7). The tumor also destroyed the left gasserian ganglion 
and all three branches of the left trigeminal nerve. The foramen ovale on the 
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left side (fig. 3, 6) was normal except along its posterior border, where it was 
eroded. The foramen spinosum on the left was normal. 

Thus, in this case extensive invasion by the tumor was observed, involving the 
body of the sphenoid bone (with a special predilection for the vascular marrow 
spaces), the sphenoid sinuses and the tips of the petrous pyramids, with destruction 
of the outer table of the base of the skull. Intracranial extension of the tumor 
occurred by way of the petro-occipital suture, the foramen lacerum anterius and 
the origin of the great wing of the sphenoid body. The tumor did not penetrate the 
dura, but in its extension grew together with it and thinned it by expansion. 
The growth of the tumor was almost entirely upward, although there was some 
lateral spread into the vault of the epipharynx. The tumor grew by eroding 
the bone and replacing it, except in the sphenoid sinus, where it pushed the mucosal 
lining ahead of it. 



Fig. 3. — View at the base of the skull after the removal of the tumor ; 1, planum 
sphenoidale ; 2, area of the sella turcica ; 3, clivus Blumenbachi ; 4, tips of the petrous 
bones; 5, superior angles of the petrous bones; 6, foramen ovale on the left side; 
7, fissure in the base of the skull produced by invasion of the tumor. 

The soft palate evidenced slight infiltration on the left side of the midline. On 
its nasal surface was a shallow ulcer with a necrotic base and irregular margins. 
Since this area of the soft palate came into contact with the tumor on the left side 
of the nasopharynx, it was regarded as another instance of implantation of carci- 
noma by contact from the nasopharynx to the soft palate. The microscopic section 
(fig. 4) revealed an area on the nasal surface of the soft palate devoid of 
epithelium and small groups of tumor cells near the surface. These were present 
in a small area near the surface. At one place in this area tumor cells were seen 
in what appeared to be a small lymph vessel (fig. 4 d). It is believed that this was 
an example of contact implantation carcinoma similar to that in the case described 
by Brunner, 10 because the drainage of lymph from the nesopharynx was not directed 

10. Brunner, H.: Carcinoma of the Epipharynx: A Peculiar Case Arch. 
Otolaryng. 29:544 (March) 1939. 
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to this site and also because the carcinoma cells were observed in small groups 
solely in the ulcerated area and near the surface. Further study revealed only 
inflammatory changes in the surrounding submucosa and no evidence that the tumor 
cells had extended into this area by submucous spread. That there were tumor cells 
in a lymph vessel in this region might be explained by the fact that implantation 
cells had been taken into the lymphatics of the submucosa at the site of the ulcerated 
area. It is quite possible that distant metastascs may have come from this area 
rather than from the original tumor, as distant metastascs occur infrequently with 



Fig. 4. — Section through the soft palate; a , nasal surface of the soft palate with- 
out the epithelial layer ; b, subepithelial infiltration ; c, tumor cells within the con- 
nective tissue; d, tumor cells within a lymph vessel. 

carcinoma of the nasopharynx. The tongue and esophagus showed no evidence of 
gross pathologic change. In the larynx, the left ventricle of Morgagni consisted of 
a large opening with a considerable recess upward. The right ventricle was much 
smaller and narrower. 

COMMENT 

Although classic symptoms and findings of nasopharyngeal car- 
cinoma, consisting of headaches, nasal hemorrhage, tinnitus, conduction 
deafness, paralysis of the abducens nerve, diplopia, neuralgia and later 
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swelling of the cervical glands, were present in the patient who is made 
the subject of this stud)’’, the diagnosis was not made until late, because 
a tumor was not seen projecting into the nasopharynx. The neurologic 
diagnoses were vague. Roentgenograms were reported as showing no 
definite pathologic change, in spite of marked destruction of bone and 
intracranial invasion later observed at autopsy. 

The description of the pathologic process emphasizes the practically 
hopeless character of the disease when neurologic symptoms and findings 
are present, even if it is diagnosed correctly. The description of the 
pathologic process, furthermore, shows the great importance of an 
exact autopsy in such cases; conclusions even from an exact clinical 
observation may so often be altered by the results of autopsy. Such 
was the experience in this case. From pure clinical observation, the 
tumor apparently originated from the right nasopharyngeal wall and 
extended into the skull and probably progressed intracranially by way 
of both superior orbital fissures into the orbits. The autopsy, on the 
contrary, indicated that the tumor originated in the left nasopharyngeal 
wall, broke through into the skull by way of the petro-occipital suture 
and the anterior foramen lacerum at the point of origin of the greater 
wing of the sphenoid body and, always situated extradurally, invaded 
the orbits. Contrary to the observations of Brunner , 10 in this case the 
inner table was perforated. Carcinoma cells were implanted from 
the tumor in the nasopharynx to an ulcer in the soft palate by contact. 
This is in accordance with the observation of Brunner. There was 
also a metastasis to the liver. 

It is noteworthy that in our case obvious clinical symptoms referable 
to the pituitary body were not present, although it was markedly com- 
pressed and displaced. A sidelight of interest in this case was the 
nystagmus obtained by vestibular stimulation in the right eye, which 
had complete paralysis of the abducens and oculomotor nerves, showing 
that nystagmus can be elicited with the superior oblique muscle alone. 

The importance of this case report is that the study is presented 
from a complete clinical and pathologic point of view. We believe that 
knowledge, so far as early diagnosis, prognosis and treatment of this 
type of case is concerned, will be greatly facilitated by the publication 
of such combined observations rather than the presentation of large 
numbers of clinically observed cases. 



Abstracts from Current Literature 


Ear 

The Value of Sulfanilamide in Otogenous Infections, with Special Refer- 
ence to Its Masking Effect. Jacob L. Maybaum, Eugene R, Snyder 

and Lester L. Coleman, J. A. M. A. 112:2589 (June 24) 1939. 

The authors give full credit to sulfanilamide but emphasize their opposition to 
its indiscriminate use. They state that its use has a tendency to obscure the 
course of an infection. For acute otitis media it should be used with caution, if 
at all. It should never be used for suppurative otitis media. They used the drug 
only for complications of otitic suppurations, such as meningitis, sinus thrombosis 
and abscess of the brain. Thus far scant attention has been paid to the masking 
effect, and little reference to this possibility is found in the literature. 

Six interesting cases are given, which illustrate the points brought out in the 
article, which they conclude and summarize as follows : 

“The use of sulfanilamide has resulted in a genuine advance in the treatment 
of certain otogenous infections. 

“Exenteration of the otitic focus is of paramount importance. 

“Indiscriminate use of the drug may obscure the diagnosis or result in a masked 
or latent clinical picture of mastoid involvement. 

“Under sulfanilamide therapy, the usual clinical course of an otitic complica- 
tion may be modified.” Gordon, Philadelphia. 

Symptoms and Course of Mastoiditis Following Otitis from Swimming. 

M. Buchband, Monatschr. f. Ohrenh. 73:332 (May) 1939. 

A special type of surgical otitis, produced by infections acquired in swimming, 
is evaluated by the author. The infection can occur by way of the eustachian tube 
or by rupture of the drum by some external force, i. e., in diving or in water polo. 
In seven years, 20 such cases of surgical otitis were observed at the Neumann 
Otologic Clinic. In 16 of these the former and in 4 the latter path of infection 
was noted. All varieties of bacilli were found with this type of otitis, but the 
author cites an epidemic of 21 infections with the Friedliinder bacillus. The course 
in all the cases in no way differed from that of other forms of surgical otitis, 
except that the death rate was double the normal, ruptured drums especially pro- 
ducing a more fulminant course. It may be reasoned that in these cases the infec- 
tion meets no adequate resistance by the mucous membrane, because of its rapid 
onset - Lederer, Chicago. 

Influence of Parathyroidectomy on the Hearing in Cases of Otosclerosis. 

Justo M. Alorrso and Alberto Chiarino, Acta oto-laryng. 27:123, 1939. 

The authors present the effect of parathyroidectomy on the hearing in 19 cases 
of otosclerosis. After parathyroidectomy or even after ligature of branches of the 
left inferior thyroid artery they generally observed a more or less marked improve- 
ment in hearing. The hearing receded somewhat after the lapse of time but 
always remained at a higher level than before operation. The improvement of 
hearing was more marked for the spoken voice than for the whisper. In most of 
the patients the improvement was more marked on the side operated on. The 
results were in general better in the patients in whom the gland was extirpated 
than in those in whom branches of the inferior thyroid artery were ligated. The 
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best results were obtained in young subjects and in those in whom the otosclerosis 
had been present for only a few years. Their procedure does not contraindicate 
the subsequent performance of some sort of “fistulization” operation. 

Grove, Milwaukee. 

Treatment of Patients with Acute Suppurative Otitis Media, Especially 
with Regard to the Value of Syringing with Alcohol. Viggo Schmidt, 
Acta oto-laryng. 27:136, 1939. 

After discussing the usual care of the ear after early paracentesis the author 
states that he uses hot compresses for twenty-four hours. He then begins to 
syringe the ear with a 33 per cent (by volume) solution of alcohol in a 10 to 
20 cc. record syringe. This prevents maceration of the skin by pus or by water 
and by its shrinking action tends to keep open the perforation in the drum and 
also to open the tube, thereby promoting better drainage. The number of such 
syringings varies from three to six or even more per twenty-four hours, depend- 
ing on the severity of the otitis. When syringing with alcohol is begun early 
after paracentesis pain from the alcohol itself is avoided. 

Syringing with alcohol after paracentesis has reduced the number of mastoi- 
dectomies from 37.4 per cent to 13.5 per cent, and these figures were arrived at 
by covering four years in each instance. 

Two hundred and eighteen patients so treated were reexamined a year or more 
after cessation of treatment. In 208 the hearing was normal ; 210 had a healed 
membrana tympani. The response to the functional test was considered normal 
if the whisper could be heard at 20 meters. Only 2 patients had a moist middle 
ear. The author believes that all such patients should be hospitalized. 

Grove, Milwaukee. 

Surgical Treatment of Vertigo by Opening the External Semicircular 
Canal and Injecting Alcohol. W. W. Mollison, Acta oto-laryng. 27: 
222, 1939. 

Mollison reports 50 cases of intractable vertigo, in most of which the condition 
was classified as Meniere’s syndrome, in which he exposed the external semi- 
circular canal by simple mastoidectomy. After exposure of the prominence of the 
external semicircular canal, it was opened by a gouge near its anterior end, and 
a few minims of absolute alcohol were injected into the vestibule. Only in 2 
cases was fluid seen to leak from the opened canal. In 1 case there was transient 
paralysis of the facial nerve, which cleared up in three weeks. 

The attacks of vertigo had continued over one to nine years and were so 
severe as to incapacitate the patients. Operation was performed only when the 
hearing of the opposite ear was relatively good and that of the affected ear bad. 

Some of the patients had tried various medical treatments and all had taken 
phenobarbital for several weeks without relief. Some had had a limited water 
intake and a salt-free diet. Five had had previous mastoidectomies. No patient 
died as the immediate result of the operation nor did any show signs of infection 
of the labyrinth. One patient died of nephritis some weeks after the operation. 

Seventy-four per cent of the patients described themselves as cured; 10 per 
cent were not benefited, and the remaining 16 per cent either were improved 
though not cured or could not be traced. Grove, Milwaukee. 


Pharynx 

Osteoma at the Base of the Tongue. Tetsusaburo Hita and Ken Ogita 
Oto-rhino-laryng. 11:1016 (Nov.) 1938. 

Review of the literature indicates that osteoma of the base of the tongue is 
exceedingly rare. In 1913 Monserratt of France reported a case of osteoma In 
1926 Hirsch reported a case of an osteoma the size of a cherry seed in a woman 
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26 years of age. Hita and Ogita report a case of osteoma in a man 23 years of 
age. The patient’s chief complaint was dysphagia of four months’ duration. The 
tumor was smooth on palpation and located slightly to the right of the median 
line. The growth was excised with the patient under local anesthesia. It measured 
6 by 5 by 4 mm. Hirsh was uncertain whether it was due to embryonic mis- 
placement or metaplasia of the thyroid gland. Histologically Hajclc was unable 
to identify thyroid tissue in the tumor. Glos does not believe in metaplasia of 
thyroid tissue but advances a theory that osteoma may be found in this region 
for the same reason that faucial and lingual tonsils occasionally contain bonj’ tissue. 

Hara, Los Angeles. 

Rhinopharyngitis Mutilans on thl Island of Palau. Masao Sekine and 
Masao Yokoo, Oto-rhino-laryng. 12:3 (Jan.) 1939. 

The writers report 12 cases of gangesa observed by them on the island of 
Palau. Travelers in the tropics have long noted natives whose noses have been 
destroyed and who present characteristic scars on their faces. Some authors 
attributed the condition to tropical frambesia as a primary cause, and others called 
it rhinopharyngitis mutilans, or gangosa. 

In 1928 Schobel was able to produce in a Philippine monkey clinical gangosa 
by introduction of Treponema pertenue. The writers report 5 cases in which the 
actual cause was frambesia tropica. In typical cases the face is greatly distorted 
by the formation of scars ; the external nose, septum and turbinates undergo vary- 
ing grades of destruction, leaving the passage narrow as the result of contracture. 
The palpebral fissures are narrowed, and movements of the eyes are impaired. In 
advanced conditions the hard palate suffers necrosis; teeth fall out, and the soft 
palate adheres to the posterior and lateral pharyngeal wall. The motility of the 
tongue is limited, and a characteristic nasal tone of speech develops, the description 
of which is the Spanish word gangosa. In the remaining cases the condition had 
been called by the Annamese term ngardlk, the native name for framboesia tropica 
during ‘the second stage of its development. In the earlier stage the disease is 
manifest by narrowing of the nasal passages and gradual softening of the gums 
and nasal septum. Later this process is followed by complete collapse of the 
external nose and scarring of the skin and muscles on the face. The disease is 
most often met after middle life, though one of the cases reported was that of a 
boy 14 years old. The entire island has a native population of 6,022 according to 
the census of 1934. Besides the 12 cases 2 additional cases of gangosa were known 
to the writers. The paper contains six photographs of the patients and one table. 

Hara, Los Angeles. 

A Case of Fibroma of the Hard Palate. Tosmo Kabashima, Oto-rhino- 
laryng. 12:34 (Jan.) 1939. 

Tumor of the hard palate, particularly of a benign type, is rare. Kabashima 
reports a case of fibroma of the hard palate in a woman 45 years of age who had 
noticed the growth for five or six years. Recently she had experienced gradual 
alteration of the voice, and she requested an examination. The tumor was peduncu- 
lated and sprang from the center of the hard palate, with a stalk 5 mm, in length. 

It was removed with a hot snare. It measured 3.3 by 2.3 by 1.2 cm. The surface 
was smooth, thickest at the center and shaped like a pearl button. Review of the 
literature regarding benign tumors of the palate in Japan led the author to the 
conclusion that nearly all kinds of neoplasm arise from the palate, the highest 
incidence being that of endothelioma. Next in incidence is mixed tumor. Osteoma 
and myxoma are not reported. Benign tumors of the palate are more common 
among females, occur more often in the soft than in the hard palate and are most 
frequently encountered during the fifth and sixth decades. 


Hara, Los Angeles. 
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Nose 

External Operations on the Frontal and Ethmoidal Sinuses. Norman 
Patterson, J. Laryng. & Otol. 54:235 (May) 1939. 

Operations on the nose are to be avoided when possible, especially as patients 
who would otherwise make a good recovery are sometimes prevented from doing 
so by an operative procedure. 

After considerable popularity, external operations on the sinuses fell into dis- 
repute for some years because of the frequency of complications. Largely through 
the efforts of Walter Howarth, the external operation has regained its favor, and 
attention to details has reduced the incidence of complications. The external 
operation is not more dangerous than the intranasal, and the - scarring, when the 
incision is properly performed, is negligible. 

The frontal and ethmoid areas are so closely associated that the former is 
almost never opened without also entering some of the cells of the latter. It is 
possible, on the other hand, to examine the frontal sinus after directing attention 
to a diseased ethmoid. 

In order to secure the most satisfactory cosmetic result compatible with 
adequate exposure of the diseased areas there are only two regions where the 
incisions should be made; one is in the neighborhood of the supraorbital ridge; 
the other is in the cheek. In some cases both incisions, separated by a considerable 
interval, are employed. The “frontal” incision passes along the supraorbital ridge 
and is at the center of or just below the hairy eyebrow. The hair should not be 
shaved, and the incision should not be carried beyond the hairy area. Through 
this incision all manipulations on the sinus can be carried out, and moreover, the 
frontonasal region can be explored or entered. The choice between obliteration 
of the sinus or simple drainage depends on the extent of the pathologic condition 
encountered. 

The “ethmoid” incision begins about % inch (0.6 cm.) below the level of the 
inner canthus, and it follows the natural sulcus, passing downward and outward 
into the cheek. It is about an inch (2.5 cm.) in length. The periosteum over the 
ethmoid area is elevated, and the cells are attacked from before backward. Tearing 
of the upper end of the incision is prevented by a stitch in the angle of the wound. 
After all the ethmoid cells are removed the sphenoid sinus can be inspected. By 
this incision the antrum can be easily entered from the upper part of its nasal 
wall. If necessary, a large nasoantral opening can be made entirely above the 
inferior turbinate. Gravitational drainage, in the recumbent position, will occur 
from such an opening, and if there are any active cilia, they will be effective in 
pioviding necessary drainage. Le Jeune and Bayon, New Orleans. 


Osteomyelitis of the Superior Maxilla Following Intranasal Operation. 

Shoji Takamura, Oto-rhino-laryng. 12:14 (Jan.) 1939. 

Osteomyelitis of the superior maxilla is sometimes met in children but rarely 
in adults except when of dental origin. Takamura reports the case of a 47 year 
old fisherman in whom intranasal resection was made for chronic infection of the 
righ maxilla. The evening of the operation swelling over the face, septic tem- 
perature, pain and foul discharge from the right nostril developed. Later an 
abscess developed over the right inner canthus. This was evacuated, but a fistulous 
tract persisted. The right nostiil continued to be filled with a foul discharge. 
The floor of the nose showed sequestrums. The bony portion of the septum and 
the lateral wall of the right nostril showed a large perforation. Two months after 
the operation perforation of the hard and soft palate developed. The right maxilla 
had undergone complete necrosis, and the sinal cavity was covered with grayish 
ulcerative membrane. The exciting organism was the staphylococcus. Treatment 
consisted of both local cleansing and general systemic supportive measures. After 
an apparent improvement the patient became gradually weakened, and about fifty 
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days after the onset of the disease hemorrhage from the ulcerated area and death 
from circulatory failure occurred. Takamura emphasizes the importance of 
meticulous postoperative care in order to prevent such a complication. 

Hara, Los Angeles. 

Relation of Chronic Bronchitis and Paranasal Sinusitis. Shiro Nakamura, 
Ztschr. f. oto-rhino-laryng. 45:5 (May) 1939. 

During two years (1935 and 1936) the author observed at Keio University 
Hospital 15 cases of chronic bronchitis associated with paranasal sinusitis. Six 
patients were in the third and five in the fourth decade; 11 were males, and 4 
females. Eighty-seven per cent of them complained of coughing. Others com- 
plained of nasal discharge, postnasal drip, nasal obstruction and impairment of 
the sense of smell. Because of cough and expectoration almost all the patients 
had consulted internists before being referred to the department of otolaryngology. 
Nasal examination revealed that 12 had chronic suppurative, and only 3 non- 
suppurative, sinusitis. Eleven had chronic bronchitis and 3 bronchial asthma. 
Bronchiectasis developed in 1. Ten were asthenic, 1 phlegmatic and 4 more or less 
muscular. The author states that the condition was bilateral in nearly all. Physi- 
cally the patients were highly nervous. He reviews various theories as to the 
underlying causes of bronchitis and sinusitis, such as deficiency of vitamins, allergic 
predisposition and low sugar content of the blood, but he advances a theory that 
bronchitis as a complication of sinal infection is most frequently observed in 
the highly neurotic. Ha r A , Los Angeles. 


Miscellaneous 

Allergy in Infants : Significance of First Allergic Manifestations. N. W. 

Clein, Northwest Med. 38:9 (Jan.) 1939. 

A series of 100 allergic and 100 nonallergic infants was studied from birth 
to the age of 4 or 5 years. The feedings, examinations and observations were 
uniform in all cases. 

Of the allergic infants, 71 per cent had allergic parents; of the nonallergic, 
12 per cent. 

Of the allergic infants, 78 per cent exhibited some allergic symptoms before the 
fourth month of age, 91 per cent by the end of the first year and 100 per cent 
by the end of the second year, as follows: rash (eczema), occurring chiefly on 
the face (85 cases) ; vomiting (pylorospasm) (24 cases) ; colic (abdominal pain, 
gas or diarrhea) (16 cases). Frequently one or more of these symptoms were 
present at the same time. 

Egg yolk should not be added to the diet of allergic infants too early, as many 
are sensitized through the mothers’ milk or inherit the sensitivity. 

Taking of a family history, study of the present allergy, elimination and testing 
are often necessary for a proper solution. 

Robertson, Omaha. [Am. J. Dis. Child.] 


Staphylococcus Septicemia. P F. Stookey and L. A. Scarpellino, South. M. J. 
32:173 (Feb.) 1939. 

In a compilation of the records on 117 cases of staphylococcic septicemia from 
various hospitals the authors found the gross mortality to be 91.4 per cent. Among 
28 children less than 18 months of age the mortality was 78 per cent, and among 
those over 18 months of age it was 94.1 per cent. In 17 patients treated with 
staphylococcus antitoxin the mortality was 53 per cent. 

An early diagnosis of staphylococcic septicemia should be made and treatment 
carried on with adequate amounts of antitoxin to prevent irreparable damage of 
tissues. 
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Although the mortality was markedly lowered by the early administration of 
staphylococcus antitoxin, the ideal biologic procedure has not been attained. 

Schlutz, Chicago. [Ah. J. Dis. Child.] 

A Study of Bone Regeneration. Gustav Levander, Surg., Gynec. & Obst. 

67:705, 1938. 

The specific osteoblastic theory holds that regeneration of bone may take place 
from preexisting cells belonging to the different layers; the metaplastic theory 
maintains that bone may be formed as a result of a process of transformation of 
nonspecific connective tissue. An essential part of the first theory concerns the 
predominant role of periosteum. Experimental evidence, however, has shown that 
it is only the periosteum of the growing skeleton that has the power to stimulate 
the formation of bone. Also it is known that when fully differentiated hard bone 
tissue is grafted, new bone is always formed. In a series of rabbits Levander 
first studied the mode of origin of new bone after transplanting into soft parts 
hard bone tissue stripped of periosteum. New bone formed from the mesenchymal 
tissue in the areas surrounding the graft. In his opinion, the specific stimulus 
necessary for the formation of new bone is brought to the mesenchyme in the 
form of a substance liberated from the graft and conveyed with the lymph into 
the surrounding areas. In a second series of experiments alcoholic extract of 
bone tissue were injected into soft tissues of the abdominal wall as far as possible 
from any preexisting bone. Cartilage or bone was formed at the seat of injection 
in 22 per cent of the rabbits. Alcohol alone or alcoholic extracts of other tissues 
gave negative results in a control series. On the basis of these experiments it is 
felt that bone regeneration takes place as a result of activation of the nonspecific 
mesenchymal tissue by some specific bone-forming substance. This supports the 
heteroplastic theory of the formation of bone and conforms with the views of 
Spemann with regard to embryonic development. 

Warren C. Hunter. [Arch. Pati-i.] 

Some Observations on Headache. D. W. C. Nortiifield, Brain 61:133, 1938. 

Headache was the initial symptom in 36 of 100 unselected cases of verified 
tumor of the brain. It was not the first symptom in 9 cases of acoustic neurinoma, 
but it was the initial symptom in 10 of 12 cases of tumor of the posterior fossa. 
The incidence for gliomas of the cerebral hemispheres was similar to that for 
cerebral meningiomas. .Headache was the initial symptom in more cases of tumor 
of the temporal than of the frontal lobe. Headache is likely to precede other 
symptoms in cases in which the tumor, by reason of its location, tends to impede 
the flow of cerebrospinal fluid through the ventricular system. Of 121 cases, 
excluding those of pituitary adenoma, frontal headache was absent in only 5 per 
cent, as compared with 25 per cent of those in which the tumor was infratentorial. 
Pain in the neck was present in 22 per cent of cases of supratentorial tumor and 
in 49 per cent of cases of infratentorial tumor. The headache was entirely or 
predominantly unilateral in 42 cases and did not shift from side to side. In 6 of 
these cases the tumor was situated approximately in the middle line, but in only 
4 cases was the tumor on the side opposite that of the headache. 

It is commonly accepted that the headache produced by an intracranial tumor 
is due to increase in intracranial tension. Of a series of 102 cases of verified 
tumor of the brain, the pressure exceeded the normal in 63 ; in 39 it was less 
than 200 mm. of fluid, and in 16 it was below 100 mm. In many cases in which 
the pressure was normal or subnormal there was severe headache. In many 
cases headache is absent although the intracranial pressure is high. These cases 
demonstrate that the absolute value of the intracranial pressure bears no relation 
to the presence or absence of headache. Although headache is clearly related to 
diseases which produce an increase in intracranial pressure, the hirfi in 

itself is probably not the cause of the pain. 
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Certain conditions other than intracranial tumor suggest the possibility that 
headache may be vascular in origin. Patients suffering from an intracranial 
aneurysm often complain of recurrent headache, which commonly affects one side 
of the forehead more than the other. This suggests that the gradual stretching 
of the wall of the artery and the final rupture of the aneurysm may set up a 
train of afferent stimuli which is interpreted as headache. 

During operative procedures, observations were made to determine the relative 
sensitiveness of various tissues. In the majority of cases the traction necessary 
to produce pain on stimulation of the dura mater was considerable. The ten- 
torium seemed to be more sensitive than other areas of the dura mater, except 
that around the middle meningeal arteries; the dura mater lining the vault was 
the least sensitive. Pressure on or displacement of the internal carotid artery in 
the vicinity of the anterior clinoid process resulted in pain in or near the homo- 
lateral eye in 3 cases, pain in the homolateral temple in 1 case and no sensation 
in 1 case. In no case did sensation of any kind result from pressure on the pia 
mater, the brain tissue or the walls of the ventricles. The cortical veins and 
arteries and the choroid plexus were insensitive to clamping and to endothermy. 

The effect of raising the intraventricular pressure was noted in 4 cases. Warm 
Ringer’s solution was injected quickly into the ventricles in the course of ven- 
triculographic examination, before the removal of any cerebrospinal fluid. Head- 
ache resulted in 2 cases. In 3 cases of tumor high in the spinal cord Ringer’s 
solution was injected into the cisterna magna. In 1 case, after the injection of 
only a few cubic centimeters of fluid, the patient complained of severe frontal 
headache. Twenty cubic centimeters of Ringer’s solution injected under the dura 
mater in the course of cerebellar exploration, probably into the subdural space, 
has resulted in homolateral occipital headache, which gradually disappeared as 
the fluid escaped. Compression of the jugular veins for two minutes induced 
headache in 6 of 9 cases, and in 4 of these the resulting intracranial pressure 
was not above 200 mm. of water. 

In many cases headache was produced by suddenly reducing the intracranial 
pressure. In 5 cases in which the lateral ventricles were tapped, the sudden escape 
of fluid was attended by considerable pain. 

Headache does not occur during the ventriculographic procedure, whereas it is 
intense during encephalographic examination. 

From study of clinical material and experimental observations it appears that 
the sudden increase or decrease of pressure, previously normal or abnormal, 
readily causes headache. Rapid reduction of pressure is perhaps the more con- 
spicuously successful method. The conclusion may be dra\Vn that it is the sudden 
variation in the intracranial pressure, and not the steady pressure itself, which 
induces experimental headache. 

Histamine phosphate was injected into 14 patients suffering from tumor of the 
brain, and in 11 cases the headache which occurred was similar in quality and 
distribution to that produced by the tumor. During the course of cerebral arterio- 
graphic examination histamine phosphate was injected into the common carotid 
artery in 13 patients, resulting in homolateral headache in 6 cases and bilateral 
headache in the others, the headache being more severe on the homolateral side. 
The injection of histamine in the internal carotid artery resulted in homolateral 
headache in all of 5 cases. In the same 5 cases, injections into the external carotid 
artery did not produce headache. Division of the middle meningeal vessels did 
not prevent bilateral headache after the intravenous injection of histamine. . 

The only intracranial tissue other than the dura mater which is sensitive to 
suitable stimuli is apparently the cerebral blood vessels. It is Northfields belief 
that the headache associated with intracranial tumor is due to disturbance of the 
tension of the walls of the cerebral vessels. It is this disturbance which provides 
the adequate stimulus for the excitation of pain. 

Sall, Philadelphia. [Arch. Neurol. & Psychiat.] 
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Otitic Zona, Associated with Zona of the Trigeminal, Glossopharyngeal 
and Superior Laryngeal Nerves. Baldenwecic and Degorce, Rev. d’oto- 
neuro-opht. 17:29 (Jan.) 1939. 

Baldenweck and Degorce report the observation of a case of otitic zona, with 
involvement of the right fifth, ninth and tenth cranial nerves. Both the cochlear 
and the vestibular division of the eighth nerve were involved. The eruption 
appeared on both sides of the epiglottis. The question is raised whether the 
upper cervical plexus was involved. Despite the occurrence of the eruption also 
in the submaxillary and retroauricular regions, it is suggested that this may have 
been due to involvement of the cervical branch of the seventh and of the recurrent 
sensory branches of the fifth nerve, respectively. Furthermore, the opinion is 
expressed that it is more logical to believe that the seat of the lesion was in the 
bulbar nuclei rather than that a number of ganglions were involved. Support for 
this opinion is supplied by the facts that the paralysis was limited to the upper 
branch of the facial nerve and that the left cochlear and vestibular nerves also 
were affected to some degree. 

Dennis, San Diego, Calif. [Arch. Neurol. & Psychiat.] 

Histologic Changes in the Ear, Nasopharynx, Larynx and Trachea Pro- 
duced by Splenectomy. G. Zanzucchi, Arch. ital. di otol. 51:38 (Jan.) 1939. 

Numerous investigations of the effect of splenectomy on other organs have 
been done, and it has been shown that removal of the spleen produces in the 
organism no lasting damage, because other organs assume a vicarious function. 
The immediate effects are reactions in the blood and in the organism as a whole: 
the appearance of immature red cells in the peripheral circulation, leukocytosis and 
congestion of the liver, kidneys, bone marrow and lungs. Busacca observed in 
splenectomized dogs slight hyperplasia of the tonsillar tissue two months after the 
operation followed by a marked involution at the fifth month. Zanzucchi removed 
the spleen in 22 adult rabbits, killed them in groups of 5 or 6 at intervals of one, 
two, four and eight weeks after the operation and then investigated the histologic 
changes in the ear and upper air passages. In the noses of all of the first and 
second groups congestion and hemorrhages were found in the submucosa; in half 
of them similar changes were found in the pharynx, larynx and trachea and in 
their associated lymph glands ; in the medulla of the bone of the internal ear 
congestion was noted in half the cases. In the third group the changes were less 
marked, and in the fourth group the changes were even less or were absent. The 
observations agree with those of investigators concerned with alterations in other 
organs and tissues. Dennis, San Diego, Calif. 

Rolling Movements in Pigeons. E. Huizinga, Arch. f. d. ges. Phvsiol. 240 : 
713, 1938. 

Huizinga studied the rotation of the head appearing in pigeons several days 
after unilateral labyrinthectomy. If one labyrinth is extirpated first and the 
second labyrinth after several months, the symptoms of deficiency are much more 
marked than after the first labyrinthectomy; rotation of the head appears within 
twelve hours. These phenomena suggest the importance of the compensatory 
process in the vestibular nuclei in the genesis of the rotation. Rolling movements 
appeared in 1 animal. They are due to the marked rotation of the head, which 
finds no support. Spiegel, Philadelphia. [Arch. Neurol. & Psychiat.] 

Acoustic Hallucinations as the Prodromal Symptom of Schizophrenia. 
G. J. Vlavianos, Monatschr. f. Ohrenh. 73:68 (Jan.) 1939. 

A man 44 years old suddenly noticed tinnitus in both ears and heard voices 
talking to him. Pathologic changes in the ear were not observed. The author 
believes that the tinnitus was not produced by an otic disease but may be the 
first symptom of schizophrenia. T 

Lederer, Chicago. 
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Treatment with Vitamins in Otolaryngology. A. Eroedi, Monatschr. f. 

Ohrenh. 73:95 (Feb.) 1939. 

The efficiency of vitamins in otolaryngologic practice is briefly summarized. 
The writer stresses the importance of vitamin C, which is supposedly a specific 
remedy for all acute ulcerations within the mouth, particularly Plaut-Vinccnt’s 
angina. Lederer, Chicago. 

Salivary Calculi and Simultaneous Inflammation of the Testicles. A. 

Baruchoff, Monatschr. f. Ohrenh. 73:117 (Feb.) 1939. 

The writer describes a case of a calculus within Wharton’s duct, combined with 
an inflammation of the testicle on the same side. After spontaneous expulsion of 
the stone the inflammation of the testicle subsided. Lederer, Chicago. 

Hemorrhages of the Esophagus Produced by Foreign Bodies Offering Diag- 
nostic Difficulties. J. Danielewicz, Monatschr. f. Ohrenh. 73:121 (Feb.) 

1939. 

A woman swallowed a piece of glass, after which she experienced difficulty in 
swallowing and expectoration of blood. The foreign body was found within the 
isthmus of the esophagus and was removed. Recover}' followed. In another 
instance a woman had swallowed a bone six weeks before coming under observa- 
tion. During this time she had pain on swallowing, general malaise, melena and 
bloody expectoration. Roentgen findings were entirely negative. During her stay 
in the hospital two hemorrhages occurred. A subsequent roentgen examination 
revealed stasis of the barium paste at the level of the jugular vein. A bone was 
found at the isthmus of the esophagus by means of the esophagoscope and was 
removed. Recovery was uneventful. Lederer, Chicago. 

The Importance of the Psychologic Function in the Syndrome of Stam- 
mering, L. Patzay-Liebermann, Pract. oto-rhino-laryng. 2:54 (Feb.) 1939. 

The author discusses the results of an investigation into ps} r chologic effects on 
stammering. He believes that single elements of the syndrome can be understood 
only if considered from a “global” standpoint. He analyzes the concomitant 
movements of stammerers from the standpoint of their expressional content and 
concludes that in the moment of stammering the entire function of expression is 
submitted to a dispersion and those parts of the expression which cannot be 
uttered verbally appear as mimic (motor) symptoms. He further analyzes the 
psychologic conditions which favor the occurrence of stammering. 

Peksky, Philadelphia. 

Treatment of Congenital Atresia of the Nasolacrimal Duct. S. Larsson, 

Acta ophth. 1 6:271, 1938. 

The nasolacrimal duct may be longer than the bony canal containing it. .In 
such cases it continues below the orifice of the bony canal, its medial wall being 
covered by nasal mucous membrane. Its normal opening may form a window 
on the medial wall above its end. For this reason there are certain patients with 
congenital atresia of the lacrimal duct who cannot be successfully treated by 
probing, for the probe passes to the floor of the nasal fossa without producing a 
perforation medially. In 2 such instances the author has removed the tip of the 
inferior turbinate and incised the mucosa against a probe which had previously 
been introduced in the usual way. Perkins, New York. [Arch. Ophth.] 
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Cases Selected from the Regular Weekly Clinical Meetings from January 193S 

to January 1939 

Edited by R. L. Goodale, M.D., Boston 

Toti-Mosher Operation. Dr. G. H. Poirier. 

An automobile salesman came to me with a history of hospitalization for eight 
weeks with a fractured skull and an infected scalp incurred in an airplane acci- 
dent. On his discharge from the hospital he had slight lacrimation of the left 
eye. He consulted an ophthalmologist, who probed the lacrimal apparatus, causing 
him a good deal of pain. During the following year he consulted a dozen or more 
ophthalmologists. He had a “colored fluid” injected through the duct, most of 
which came into the nose and throat. 

On examination he had the typical membrane over the tear sac. Pressure 
caused pus to exude from the upper and the lower canaliculus. Roentgenograms 
made after injection of iodized poppyseed oil into the sac showed that the oil 
went through the canaliculus into the sac and then onto the floor of the antrum. 
That is, it went through the various passages made by the operators. Normally 
it should have gone through the nasolacrimal duct toward the floor of the nose. 

A Toti-Mosher operation was done six weeks before the date of this report. 
Since then the patient has been entirely free from pus and tearing and has no 
symptoms referable to the antrum. The point which I wish to bring out in con- 
nection with this case is that the injection of iodized poppyseed oil and the roent- 
genograms were a great help in tracing the symptoms. I think most of the 
ophthalmologists were led astray by the colored fluid going into the nose and 
throat. The antrum was not infected. 

DISCUSSION 

Dr. W. B. Hoover: I think this is a unique case. I do not think that any- 
body has demonstrated a connection with the antrum before. If the stricture is 
near the canaliculus of the sac, does Dr. Poirier do a Toti-Mosher operation and 
then put in a device between the sac and the canaliculus? 

Dr. G. H. Poirier: There is a good reason for doing a Toti-Mosher opera- 
tion if there is stenosis of the lacrimal duct. When dealing with a partly or 
completely blocked canaliculus, one can do a Toti-Mosher operation, and in addi- 
tion to that one can then slit the canaliculus as far as its juncture with the 
anterior wall of the sac, making one big hole which will do the work without 
any permanent style or other instrument. Possibly one might have to dilate 
that large slit a few times for a few weeks after the operation, but it works well. 

Dr. H. P. Mosher : This was, evidently, a case of fracture. 

Dr. G. H. Poirier: There is no question in my mind that probing is often a 
cause of dacrocystitis. 

Bilateral Aerocele and Abscess of the Neck. Dr. C. T. Porter and Dr. 

W. J. Wherry, with Roentgenologic Report by Dr. A. S. MacMillan. 

Dr. W. J. Wherry: A 58 year old man was first seen in the outpatient 
department in September 1937, complaining of hoarseness for the previous four 
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months. The left vocal cord could not be seen by indirect laryngoscopic examina- 
tion, because of a cauliflower-like, reddish gray, lobulated tumor in the left 
ventricular region. There was no limitation of motion of the right cord. The 
differential diagnosis at this time was syphilis, malignant disease or tuberculosis. 
The patient was admitted to the hospital for biopsy. The report was chronic 
inflammation. Roentgenograms of the chest showed no pathologic change. The 
Hinton test indicated the presence of syphilis. During the next six months the 
size of the tumor remained about the same, and on two occasions biopsy was 
again performed to determine the question of malignant disease, syphilis or tuber- 
culosis. In spite of persistent negative reports, the staff of the tumor clinic felt 
that the growth must be malignant and instituted roentgen treatment. 

Nine months after the first visit, roentgenograms showed air spaces on each 
side of the hypopharynx, which continued to increase, to an extent sufficient to 
make respiration difficult. Because of the bilateral aerocelcs and an anterior 
swelling of the neck due to perichondritis of the thyroid cartilage resulting from 
the roentgen treatment, tracheotomy was necessary. 

Three months later, the anterior swelling of the neck had markedly increased 
and had become fluctuant. Dr. Poirier made a midline incision in the neck 
extending from the hyoid bone to the tracheotomy wound and obtained pus. The 
exploring finger could be passed easily on the left side of the larynx to the 
esophagus and could touch the cervical vertebra. On the right side the finger 
could not pass deeper than the larynx. A rubber drain was inserted for drainage. 

The patient returned to the hospital three months later with a persistent drain- 
ing fistula in the anterior part of the neck. 

Two days ago, a midline incision was again made, and the exploring finger 
again passed on the left side as far as the vertebra. There was also a fistulous 
tract between the hypopharynx and the neck. No pus was encountered at this 
time. Roentgenograms have been taken from time to time to observe the progress. 

Dr. A. S. MacMillan: The first roentgenogram of the neck taken in this 
hospital, about one year after the patient first came in, shows the two large air 
spaces on either side of the spine. Then an abscess developed and one can see 
the marked increase in density in the pretracheal and laryngeal region. That 
abscess was drained, and the large air cells seemed to be much larger than they 
were before. One can see where a tracheotomy has been done. Now today, the 
neck shows marked swelling in front of the larynx. 

Dr. W. J. Wherry: Dr. A. 0. Freedman, of Montreal, gave a plausible 
explanation of this condition (Diseases of the Ventricle of Morgagni, with Special 
Reference to Pyocele of a Congenital Air Sac of the Ventricle, Arch. Oiolaryng. 
28:329 [Sept.] 1938). The sacculus, the lining of which contains numerous 
mucous and lymphoid glands, has been called the “oil can” of the larynx. 

In the orang-utan and the howling monkey a large air sac connects with the 
ventricle of the larynx. The condition in the case just presented is comparable to 
this. 

Dr. Freedman gave a plausible explanation for the persistent biopsy reports 
of chronic inflammation in this type of case. The aeroceles of the neck become 
infected, fill up and spill their contents continuously over the vocal cords, setting 
up a chronic inflammatory condition, which in time can produce a rather large 
lesion. 

DISCUSSION 

Dr. H. P. Mosher: What was the end result in the case? 

Dr. W. J. Wherry: The patient was discharged from the hospital and has 
a normal voice. 

Dr. H. P. Mosher: That certainly is a fortunate outcome. 
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Acute Pansinusitis on the Right, Meningitis, Septicemia, Extradural 

Abscess and Abscess of the Frontal Lobe. Dr. C. T. Porter, Dr. P. 

Mysel and Dr. W. J. Wherry, with Roentgenologic Reports by Dr. A. S. 

MacMillan. 

Dr. W. J. Wherry: A 21 year old boy was first seen in the emergency ward, 
on March 5, 1939. He had had an acute head cold for two weeks. Three days 
before admission he had had a severe shaking chill followed by persistent frontal 
headache on the right, nausea and vomiting. 

On admission he was semicomatose, and he had partial paralysis of the left 
side of his face and left arm and complete paralysis of the left leg, stiffness of 
the neck and a positive Kernig sign. Lumbar puncture revealed an initial pressure 
of 220, with 453 cells, of which 86 per cent were polymorphonuclear leukocytes. 
The diagnosis was acute bilateral pansinusitis with extradural abscess and 
meningitis. 

Dr. A. S. MacMillan: A roentgenogram of the patient showed pansinusitis 
with both frontal sinuses, both ethmoid sinuses and both antrums full of pus. 
This is a picture of pansinusitis in the acute stage at the end of the first week. 
The lateral view, however, showed the sphenoid sinus perfectly clear and the floor 
of the frontal sinus dense. The frontal sinus, deep as it was and thin as the 
bone was around it, should have been as black as the sphenoid. The outline of 
a large diploetic vein could be made out in the skull. Such veins are regarded 
with suspicion, because when one observes pus in the frontal sinuses some of them 
run into the margin of the sinus itself. 

Dr. W. J. Wherry: Because of the severity of the infection, the boy was 
operated on immediately. A bilateral radical frontal operation was done by Dr. 
Mysel. On removing the posterior wall of the right frontal sinus, an extradural 
abscess containing about 2 ounces (7.4 cc.) of pus was uncovered. The posterior 
wall of the left frontal sinus was uncovered, but there the dura was normal. 

The next day the blood culture was reported to contain the beta hemolytic 
streptococcus, and sulfanilamide therapy was immediately instituted. Two days 
later, because of the herniation of the right frontal lobe through the bony defect, 
that lobe was probed for abscess of the brain. Nothing was found. For the 
next eleven days the patient’s condition remained stationary. Because of the 
paralysis of the left side, the neurologic consultants felt that we were dealing 
with an abscess of the brain, high in the right frontal lobe. 

On March 18 Dr. Mysel enlarged the bony defect over the right frontal lobe, 
removing the frontal bone upward for 3 inches (7.6 cm.). On probing on the 
upper portion of the exposed area a large abscess of the brain was tapped. A 
portion of the cortex over the abscess was removed and a Mosher wire basket 
inserted, the apex of which almost reached the bottom of the abscess. Since that 
time the patient has shown gradual improvement. The spinal fluid pressure has 
stayed around 260, and the cell count has dropped to 2. He does not have stiffness 
of the neck or paralysis, and, because of the consistently negative blood cultures, 
administration of sulfanilamide has been stopped. 

On April 1 the right frontal lobe was probed inferiorly for a daughter abscess. 
Nothing was found. 

For the last ten days the patient has shown definite improvement clinically, 
until yesterday, when he became irritable and complained of severe frontal headache. 
Lumbar puncture was done, and the initial pressure was 480, with 25 cells, of 
which 15 were polymorphonuclear leukocytes. At present he is listless, although 
easily aroused, and responds readily to questions. 

DISCUSSION 

Dr. H. P, Mosher: It certainly looks as if the treatment in this case is not 
over. The basket drain has to be kept clean and curetted. Of course, it can, as 
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in this case, close over at the end. It did close over, but in this case lies in line 
with all cases of abscess of the brain; after a long delay in healing, it looks like 
another case of abscess of the brain. 

Dr. Gordon Berry: Two or 3 patients have been treated with sulfanilamide. 
The patients got better; the administration of sulfanilamide was stopped, and then 
the patients returned to the hospital. 

Dr. H. P. Mosher: My associates and I have had the same experience. 
Patients sent out apparently better are coming back with meningitis. 

Pansinusitis on the Right and Extradural Abscess. Dr. H. G. Tobey and 
Dr. F. M. Wattles, with a Roentgenologic Report by Dr. A. S. MacMillan. 

Dr. F. M. Wattles : A man aged 39 was admitted to the hospital on January 
17 with a history of pain over the right temporal region with a stopped-up nose 
and a purulent discharge from the right side of the nose. He had been seen two 
weeks after the onset of the infection in the clinic, at which time a roentgenogram 
of the sinuses was taken. This was two weeks before his admission to the ward. 

Dr. A. S. MacMillan : Roentgenograms showed pansinusitis on the right side. 
The outline of the frontal sinus on the left side was not clear. There was pus in 
the right antrum and the right frontal sinus, too. Two small areas of increased 
density represented little exostoses on the inner table of the skull and on the 
posterior and anterior walls of the frontal sinus. But when the patient came in 
at the end of two weeks from the onset of the stuffed nose, he had definite 
pansinusitis on the right side. 

Dr. F. M. Wattles : Previous to admission, he had had three washes of the 
antrum on the right side. The symptoms decreased markedly, but he complained 
of slight right frontal headache, and on January 17 it was thought that because he 
had not improved sufficiently he should be sent to the ward for further treatment. 

Dr. A. S. MacMillan: On the morning after the patient was admitted, 
because of what had happened since the first roentgenogram was taken, my 
associates and I looked carefully into the right frontal sinus again. The outline 
of that sinus was about the same as before, but there was an area of exostosis 
that was much clearer than before. Looking back, I think that there was decal- 
cification of the posterior wall of the frontal sinus where the little osteoma was 
situated. 

Dr. F. M. Wattles: One-half hour after the roentgenograms were taken the 
patient had a sudden generalized convulsion, which made him bite his tongue. 
He became cyanotic. He had four more convulsions of less severity in succession. 
The neurologic staff saw the patient and found no localizing signs at all, and 
they suggested either an epileptic attack of syphilis of the central nervous system 
or an abscess of the brain from the pansinusitis on the right. 

The next morning the patient felt well, but because of the convulsion Dr. 
Tobey and Dr. Poirier decided to investigate the right frontal sinus. The leuko- 
cj'te count on admission was 13,000, with SO per cent polymorphonuclears. The 
chest was perfectly clear up to the day of operation. 

On January 20, three days after admission, the patient was operated on by 
Dr. Poirier. At this time, with the patient under ether, a radical operation on the 
right antrum was done. There were thick creamy pus and necrotic bone in 
the antrum. Then an external orbital incision was made from the outer limit of 
the right frontal sinus down to the inner canthus- The lacrimal sac was dissected 
back from its bed, and the ethmoid labyrinth was exenterated. The front wall of 
the frontal sinus was completely removed, and in doing this it was found that 
this sinus was full of the same thick yellowish pus. When the sinus was com- 
pletely exposed a large area, about the size of a five cent piece, was found in its 
superior lateral angle. It was covered with granulation tissue, with a small cone 
of dura easily seen in the middle of it. The granulations were sponged off. No 
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break was found in the dura. In removing the posterior wall of the frontal sinus 
much more bone was found to be soft and necrotic. An iodoform pack was 
put in. Two sutures were placed at the end of the incision at the inner canthus 
of the eye. The upper part of the wound was left open. The patient was sent to 
the ward with pressure dressing. 

Thirty minutes after the operation he had a severe chill. A blood culture was 
taken at this time for typing for immunotransfusion. This was later found to be 
negative. The patient was well during the afternoon, and the next morning, 
when he was seen at 7 o’clock, he had no complaints. At 10 o’clock, when 
Dr. Poirier visited him, the patient had a pain in the right side of the chest. 

Examination showed a few rales at the base of the right lung and a pleural 
rub. At this time a roentgenogram showed marked pneumonitis on both sides. 
The patient during the day was kept as quiet as possible with morphine. He took 
fluids well. 

Dr. Means, of the medical service of the Massachusetts General Hospital, 
saw the patient and suggested merely supportive treatment and close watching. 
During the night, as the patient’s breathing was more labored, he was placed in 
an oxygen tent. His color remained good. The next morning the breathing 
was more labored. The temperature was 103 F. The pulse rate was around 120 
and the respiratory rate 35. A leukocyte count at the time showed 16,000 cells, 
with 82 per cent polymorphonuclears. Dr. Means again saw the patient and 
discussed with Dr. Lyons the feasibility of sulfanilamide treatment in view of the 
recovery of Staphylococcus albus from the pus. 

Before the operation the patient had a spinal fluid pressure of 210. The dif- 
ferential blood count showed 8 polymorphonuclears and 8 lymphocytes. 

Two days after operation the condition was much worse. The patient was 
comatose. Examination showed that the process had extended almost completely 
over the right side of the chest and affected most of the left lung. At 2 : 30 he 
died. Permission for postmortem examination was not obtained. 

Dr. A. S. MacMillan: Postmortem roentgenograms showed complete con- 
solidation of the right lung and behind the heart on the left side. Plates of the 
skull showed nothing remarkable. 

Dr. F. M. Wattles : Cultures of the spinal fluid and two blood cultures were 
entirely negative. Hinton and Wassermann tests were reported negative. 

DISCUSSION 

Dr. G. H. Poirier: After operation the patient improved slightly, and my 
associates and I were never able to obtain any neurologic signs at all except 
for the spinal fluid findings. The cause of death was pneumonia. 

Dr. H. P. Mosher: This case was brilliantly managed from the diagnostic 
and operative standpoint. I once made the remark that an exploration imme- 
diately or within a reasonable time for diagnosis was in order. It looks like an 
instance of postoperative pneumonia. Why it does not occur more often is a 
mystery to me. 

Acute Suppurative Otitis Media on the Left, with Mastoiditis and 
Osteomyelitis of the Skull. Dr. G. H. Poirier, Dr. L. E. White, 
Dr. R. L. Goodale, Dr. P. Mysel, Dr. B. E. Lovesey, Dr. J. M. Converse 
and Dr. I. H. Blaisdell, with Roentgenologic Report by Dr. A. S. MacMillan. 

Dr. B. E. Lovesey: A boy 15 years of age was first admitted to the hospital on 
Aug. 15, 1938, with a history of acute otitis media of five days’ duration. During that 
time his temperature had ranged between 101 and 104 F. At the time of admission his 
temperature was 105 F. Cultures of the ear revealed a hemolytic streptococcus, 
and the patient was given adequate doses of sulfanilamide. 

After this, his temperature subsided somewhat, and on August 25, ten days 
after admission, simple mastoidectomy was done on the- right by Dr. R. L. 
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Goodale and Dr. J. M. Converse, as all blood cultures were positive, although 
the sulfanilamide content of the blood was 28 mg. per hundred cubic centimeters. 
At operation a large perisinal abscess was found, and the sinus itself was seen 
to be thickened and covered with necrotic granulations. The sinus was opened, 
and free bleeding from both ends was obtained. At this time also the patient 
presented symptoms of pulmonary infarction, which subsequently went on to the 
formation of an abscess which was drained surgically. 

For a time after operation the patient responded fairly well, and then again 
he began to show a septic temperature. On September 22, the mastoidectomy 
wound was revised, and the internal jugular vein was ligated. During the next 
week the septicemia continued, and on September 29 the jugular bulb was 
explored. At this time there appeared also a reddened area on the right wrist, 
which was diagnosed by the surgical consultants as osteomyelitic. It was decided, 
however, that operative intervention for the osteomyelitis was inadvisable. During 
this period the patient had received large doses of sulfanilamide and had had a 
total of twenty-five blood transfusions. 

He began to convalesce and was discharged from the hospital on October 20. 

For the next two months he did well at home, but on December 19 he com- 
plained of postaural pain on the right side in the region of the operative defect, 
and for two weeks there had been a gradually increasing postaural swelling. 
He was readmitted to the hospital and roentgenograms were taken. 

Dr. A. S. MacMillan: They showed the defect of bone due to the mas- 
toidectomy and an area of osteomyelitis posterior to it, with a large sequestrum 
at this point. An anterior-posterior view showed the same sequestrum in the 
occipital bone, within the area of osteomyelitis. 

Dr. B. E. Lovesey: On December 22, a large area of osteomyelitic bone was 
removed by Drs. Mysel, Quincy and Drooker from the occiput, posterior to the 
mastoid defect, but the patient’s condition on the operating table became so critical 
that the operator was forced to terminate the operation before its completion. 
Again the patient received several transfusions and apparently began to convalesce. 
However, during the last week of January 1939 he began to have repeated 
febrile attacks and complained occasionally of headache. There was considerable 
tenderness about the operative wound. Roentgenograms were again taken on 
February 10 and showed extension of the osteomyelitis. 

Dr. A. S. MacMillan: An area of osteomyelitis apparently extended up a 
region which the films taken before showed to be perfectly solid and in which 
they showed the blood vessels to be of normal size. In the later roentgenogram 
were shown blood vessels becoming more prominent and bone becoming defi- 
nitely soft. 

Dr. B. E. Lovesey : The following day further osteomyelitic bone was removed 
by Drs. Poirier and White, and an area of normal dura 3 J A by 3§£ inches (8 by 
9 cm.) was uncovered. The patient withstood this operation fairly well but 
again received another transfusion, making the total number of blood trans- 
fusions which he had had thirty-one. 

Follcw-up roentgenograms taken on March 3 showed no further extension of 
the osteomyelitis. 

Dr. A. S. MacMillan: They showed the extensive removal of bone extending 
from the original site of operation to the posterior parietal and the occipital bone. 

Dr. B. E. Lovesey : The patient began to improve, and the temperature 
returned to normal. However, on March 11, the right radius, which had appar- 
ently been quiescent for several months, flared up and become acutely tender and 
swollen. The following day the surgical consultant, Dr. Sarris, of the Massa- 
chusetts General Hospital, removed sequestrums and curetted the cavity. Since 
that time the patient’s course has been uneventful, and all wounds are healing 
well. It might be of interest to know that a total of 5,198 grains (337 Gm.) o 
sulfanilamide were used in the treatment. 
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DISCUSSION 

Dr. H. P. Mosher: It has been a long time since osteomyelitis has been 
associated with mastoidectomy. I can remember in the dim distant past 2 or 
3 such cases. The second point, even more clearly evident now than before, is 
that, the condition of the patient permitting it, one should do as extensive an 
operation for osteomyelitis of the mastoid as one would for that of the frontal 
bone. 

Editor’s Note : The patient had an uneventful course until Sept. 30, 1939, 
when he complained again of pain in the right elbow and forearm. Pie was 
referred to the osteomyelitis clinic of the Massachusetts General Hospital. 
A roentgenogram of the forearm and elbow showed findings consistent with infec- 
tious arthritis. The patient was given sulfanilamide, 15 grains (0.97 Gm.) daily, 
on the advice of Dr. Champ Lyons of the Massachusetts General Hospital. 
Under this treatment he has shown continued improvement, so that on Decem- 
ber 6 sulfanilamide was omitted. 

Chronic Suppurative Otitis Media on the Right, with Complications. 

Dr. H. P. Cahill, Dr. G. B. Fred and Dr. J. C. Drooker. 

Dr. J. C. Drooker: A 14 year old girl came to this hospital on October 11. 
The history went back to three weeks before, when she had a severe head cold. 
Ten days before her admission to the hospital she had severe pain in the right 
ear, requiring her to stay in bed. Four days before admission the right ear 
began to discharge. The same day she had several attacks of chills and non- 
projectile vomiting. Three days before admission she had an elevated temperature 
and vomited again. On admission, the patient had a temperature of 102 F. 
There were stiffness of the neck, bilateral Kernig signs and a positive Babinski 
sign. An immediate lumbar puncture showed a positive reaction to the Tobey- 
Ayer test on the right side, with 2,960 cells in the spinal fluid, 60 per cent of 
which were polymorphonuclears. The white blood cell count was 25,400, with 
78 per cent polymorphonuclears. Examination showed a posterior perforation in 
the right membrana tympani. Little pus was seen. The patient had a periodic 
facial twitch every twenty-five seconds. The mother said it was a habit. 

The past history revealed that at the age of 7 the patient had' struck the right 
ear when she fell on a picket fence. A discharge from the ear followed this 
accident for a year and then subsided spontaneously. 

Roentgenograms showed definite destruction of the right mastoid with no 
involvement of the petrous pyramid on the affected side. 

A routine postaural incision was made with the patient under nitrogen monoxide- 
oxygen anesthesia, and when the cortex was uncovered thick yellow pus was obtained. 
The lateral sinus was uncovered and appeared to be collapsed. A thick fibrinous 
plastic exudate was found covering the cerebellar dura and the lateral sinus and 
extending further back, toward the occiput. For this reason a counterincision 
was made and the bone removed for 1)4 inches (3.8 cm.) behind the lateral sinus. 
As far as the bone was removed the fibrinous exudate was present. The lateral 
sinus was packed off and incised and found to contain no blood when the packs 
were removed. A cannula was inserted in the upper end, toward the torcular 
Herophili, and free bleeding was obtained. There was no free bleeding from the 
lower end. The patient was returned to the ward and seemed to be getting 
along well. 

A lumbar puncture was done the next daj r . The spinal fluid cell count was 
540, with 44 per cent polymorphonuclear leukocytes. 

On October 18, that is, seven days after operation, the patient complained of 
severe pain, not only on the diseased side but in the left ear as well. The left 
ear was examined and found to be perfectly normal. The stiffness of the neck 
by this time had subsided. The Kernig sign had disappeared. However, the 
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patient complained of extremely severe pain in the right side of the head and 
neck. Certain other signs had appeared: nystagmus to the opposite side and past 
pointing both sides, mere on the right. 

On October 19 the patient's pulse rate dropped to 70. A lumbar puncture on 
this day showed the presence of 67 per cent lymphocytes and an initial pressure 
of 100. Dr. James B. Ayer, of the neurologic service, saw the patient in 
consultation. 

On the basis of the slow pulse, severe headache, increased blurring of the 
optic disks and condition of the spinal fluid as described, the decision was that 
the patient probably had a cerebellar abscess on the right. She was brought to 
the operating room. She had some respiratory distress and had Cheyne-Stokes 
breathing. 

With the patient under nitrogen monoxide, oxygen and ether anesthesia, the 
dressing was taken down. It was noted that when the granulations in the mastoidec- 
tomy wound were cleaned the blood became black. The patient was found not to be 
breathing, and immediately one of the operators started to administer artificial 
respiration before the -operation started. 

The operation, which was done in two and one-half minutes, consisted of 
incising the medial wall of the right lateral sinus and inserting a Cushing needle 
to a depth of 4 cm. in a posterior-superior direction. Pus was immediately 
obtained. Because the patient was not breathing it was decided to remove all 
the pus present in the abscess, which amounted to 12 cc. The smear showed a 
hemolytic streptococcus. Subsequent cultures were negative. A rubber tube was 
inserted into the depth of the abscess, and after three minutes of artificial respi- 
ration the patient was breathing again. 

That afternoon she had Cheyne-Stokes respiration again. In the evening her 
condition was poor; her color was poor and her respirations shallow. The drain 
was removed, and we looked for more walled-off pus. The finger was inserted 
for a depth of 3.5 cm., striking the cerebellar tentorium anteriorly. A large 
Mosher drain was inserted in the tract through the cerebral cortex and sutured 
in situ without anesthesia. The patient’s condition improved somewhat and on 
the next day a small amount of pus drained through the Mosher basket. On 
the following day the respirations became so poor that it was decided to put 
the patient in a respirator. She was in the respirator for five days. For the next 
four days there was little drainage through the Mosher basket. The patient’s 
condition was critical. Dr. Fred decided to remove the drain and put in a rubber 
tube. Another pocket was found, containing 2 cc. of pus. The condition now is 
rather poor, and she is kept breathing in the respirator. It is impossible for her 
to breathe when out of the respirator. 

DISCUSSION 

Dr. L. A. Schall: This is another case of disastrous cerebellar abscess. 

Dr. G. B. Fred: At the time of operation we found no capsule, and the ques- 
tion in my mind at that time was whether to put in a drain or merely to let all 
the pus out and then withdraw the needle. I did put in a small rubber drain. 
The problem now is to get her to breathe, and the thing in the back of my 
mind is whether she could stand any more removal of bone from the outer edge 
of the foramen magnum so as to get operating space toward the medulla. The 
question is whether the pressure will go down with drainage and whether the 
medulla will function again. 

Dr. H. P. Mosher: This is the first time it has been necessary to use a 
respirator in connection with abscess of the brain in this hospital. 



Book Reviews 


Medicine of the Ear. Edited by Edmund Prince Fowler Jr., M.D., Sc.D., 
Assistant Clinical Professor of Otolaryngology, College of Physicians and 
Surgeons, Columbia University; Assistant Surgeon, Manhattan Eye, Ear and 
Throat Hospital, New York. With a foreword by John Devereux Kernan, 
M.D., Professor of Otolaryngology, College of Physicians and Surgeons, 
Columbia University. Price, $12.00. Pp. 590, with 350 illustrations and 2 
color plates. New York and Edinburgh : Thomas Nelson & Sons, 1939. 

This newest addition to the Nelson Loose Leaf Series is a fit companion to 
“Surgery of the Ear,” reviewed about a year ago in this journal. It has about 
100 more pages and 50 more illustrations than the latter and is similar in binding 
and construction, with, of course, the loose leaf feature by which a subscriber, 
receiving additional material from time to time, keeps his volume up-to-date. All 
that was said about the Nelson “Surgery of the Ear” is applicable here, and Dr. 
Fowler deserves congratulations on his able work both as editor and as author 
of one of the important chapters. 

As Dr. Kernan says in his foreword, it is necessary to correlate medicine of 
the ear with surgery of the ear, as well as with medicine and surgery of the nose 
and throat and with general medicine, and this has been well done in these two 
volumes. The present book gives all the essential anatomic, physiologic, etiologic 
and pathologic data and special tests for aural diseases and indicates when medical 
or surgical treatment becomes necessary. 

The list of eighteen contributors is impressive. They were chosen from the 
foremost otologists in America, with the addition of two Europeans distinguished 
for their research work in the field of otology whose names are household words 
for every student of the ear. The bibliography attached to each chapter is exten- 
sive and most useful to the student. Stress is laid on pathologic changes and 
diagnosis, but treatment is not neglected. 

The physiology of the organ of hearing is taken up in great detail and brought 
up to date, and much space is devoted to the newer diagnostic methods of exam- 
ination of both the acoustic and the vestibular mechanisms, which of course are based 
on the physiologic observations and cannot be understood without a thorough 
knowledge of the latter. Modern methods for the management of the deafened 
person, including measures for improving his morale, are described, and the 
methods for prevention of deafness are outline?'/. 

It seems to the reviewer that this work isVxcellent for the graduate student, 
the otolaryngologic hospital resident and the otologist but that much of it is too 
technical to appeal to the general practitioner. At the other extreme, however, 
there is much information that will appeal to the intelligent social worker and 
teacher and to other lay persons whose work is among school children and deafened 
adults. 

The illustrations are excellent. If any portion should be singled out for 
criticism, it would be the inclusion of many pages of case histories. These are 
doubtless of interest to the student but seem just a little out of place in a work 
which should be classed as a textbook. 

Les maladies de l’oesophage. By J. Terracol, Professeur a la Faculte de 
Medecine de Montpellier, with the collaboration of J. Baumel, S. Belinoff, 
P. Betoulieres, J. Delmas, G. Despons, F. G. Eeman, H. L. Guibert, P. Guns, 
M. H. Harant, F. Haslinger, P. Lamarque, Mounier-Kuhn, A. Peroni, M. 
Sargnon, J. Vialle, M. Wisner and M. Worms. Price, 220 francs. Cloth. 
Pp. 664, with 352 illustrations. Paris: Masson et Cie, 120 Boulevard Saint- 
Germain, 1938. 

This comprehensive volume is an outstanding addition to the literature on the 
esophagus. It is well edited, and most of the chapters are written with a 
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minimum of verbosity. It is profusely illustrated with photographs and schematic 
and colored drawings, which are helpful, particularly to the reader whose knowl- 
edge of French is limited. The book is divided into four parts. 

Professor Terracol and his collaborators are residents of continental Europe. 
Four of these men, however, Guns, Eeman, Peroni and Vialle, have been students 
in the Chevalier Jackson school of Broncho-Esophagology, and Dr. Jackson’s 
teachings are well presented. 

The first part of the book takes up anatomic considerations, both macroscopic 
and microscopic, with a chapter on the physiology of the esophagus. Methods 
of examination of the esophagus, roentgenography and esophagoscopy, are dis- 
cussed in detail. The esophagoscopic technic and instrumentarium of Jackson, 
Moure, Guisez and Haslinger are presented. Haslinger himself is the author of 
a chapter. Exploration with the catheter and biopsy are briefly'- discussed. The 
chapter on accidents following esophagoscopy is well written and should be of 
great value in preventing such accidents. 

The second part takes up pathologic conditions of the esophagus. Malforma- 
tions, compression and neuromuscular abnormalities all are considered at length, 
with full notes on methods of treatment. Diverticula are discussed, and the sur- 
gical methods of treatment are well presented. Inflammatory lesions, peptic 
ulcer, tuberculosis, syphilis, diphtheria, esophageal complications of cutaneous 
infectious diseases, agranulocytosis and parasitic disease are included. 

In the third part traumatic conditions of the esophagus are considered ; rupture, 
accidental injury, perforations, abscess, corrosive burns, cicatricial stricture and 
tracheoesophageal fistulas are presented, with full description of methods of treat- 
ment. Continuous string retrograde dilation with flexible bougies for cicatricial 
stenosis is not mentioned. 

The fourth part takes up tumors of the esophagus, benign and malignant. 
Radiologic procedures, both diagnostic and therapeutic, in the group of cases dis- 
cussed in this part of the book are given full consideration. The chapter by 
Eeman on foreign bodies in the esophagus is particularly worthy of mention. 

The last chapter is devoted to gastroscopic examination with the flexible tube 
of Schindler and is an excellent presentation of the subject. 

The book is well written and well printed, and its scope and bibliographic 
reference make it a valuable reference work, despite the fact that it is not pro- 
vided with an index. 


News and Comment 


AMERICAN BOARD OF OTOLARYNGOLOGY 
EXAMINATION 

The American Board of Otolaryngology will hold an examination at the 
Manhattan Eye, Ear and Throat Hospital, New York, June 3, 4 and 5, 1940. 



Directory of Otolaryngologic Societies * 


FOREIGN 

Collegium Oto-Rhino-Laryngologicum Amicitle Sacrum 
President: Dr. Louis Ledoux, Brussels, Belgium. 

Secretary: Prof. Dr. C. E. Benjamins, Verlengde Heereweg 143, Groningen, 
Netherlands. 

Hungarian Otolaryngological Society 

President: Dr. V. Zimanyi, Zarda-u. 48, Budapest II. 

Secretary: Dr. G. Kelemen, Realtanoda-u., Budapest IV. 

Sociedad Rioplatense de Oto-Rhino-Laringologia (Argentine Section) 
President: Dr. Raul Becco, B. Mitre 1690, Buenos Aires. 

Secretary: Dr. Juan Manuel Tato, Santa Fe 1171, Buenos Aires. 

Societe Francaise d’Oto-Rhino-Laryngologie 
Secretary: Dr. Henri Flurin, 19 Avenue Mac-Mahon, Paris, 17 e . 

» NATIONAL 

American Medical Association, Scientific Assembly, Section on 
Laryngology, Otology and Rhinology 

Chairman: Dr. A. W. Proetz, 3720 Washington Blvd., St. Louis. 

Secretary: Dr. Leroy A. Schall, 270 Commonwealth Ave., Boston. 

Place: New York. Time: June 10-14, 1940. 

American Academy of Ophthalmology and Otolaryngology 
President: Dr. Frank Brawley, 30 N. Michigan Ave., Chicago. 

Executive Secretary: Dr. William P. Wherry, 1500 Medical Arts Bldg., Omaha. 
Place: Cleveland. Time: Oct. 6-11, 1940. 

American Broncho-Esophagological Association 
President: Dr. Lyman Richards, 319 Longwood Ave., Boston. 

Secretary: Dr. Paul Holinger, 1150 N. State St., Chicago. 

Place: New York. Time: June 5, 1940. 

American Laryngological Association 
President: Dr. James A. Babbitt, 1912 Spruce St., Philadelphia. 

Secretary: Dr. Charles J. Imperatori, 108 E. 38th St., New York. 

Place : Westchester Country Club, Rye, N. Y. Time : May 27-29, 1940. 

* Secretaries of societies are requested to furnish the information necessary 
to keep this list up to date. 
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American Laryngological, Rhinological and Otological Society, Inc. 
President: Dr. Lee M. Hurd, 39 E. 50th St., New York. 

Secretary: Dr. C. Stewart Nash, 70S Medical Arts Bldg., Rochester, N. Y. 
Place: Waldorf-Astoria Hotel, New York. Time: June 6-8, 1940. 

SECTIONS: 

Eastern. — Chairman: Dr. John R. Simpson, Medical Arts Bldg., Pittsburgh. 
Southern. — Chairman: Dr. Walter J. Bristow, Doctors Bldg., Columbia, S. C. 
Middle. — Chairman: Dr. Sam E. Roberts, Professional Bldg., Kansas City, Mo. 
Western. — Chairman: Dr. Pierre Viole, 1930 Wilshire Blvd., Los Angeles. 

American Otological Society 

President : Dr. Horace Newhart, 527 Medical Arts Bldg., Minneapolis. 
Secretary: Dr. Thomas J. Harris, 104 E. 40th St., New York. 

Place: Westchester Country Club, Rye, N. Y. Time: May 30-31, 1940. 
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ROENTGEN DIAGNOSIS OF CANCER OF THE 
ACCESSORY SINUSES 

GEORGE E. PFAHLER, M.D., Sc.D. 

AND 

JACOB H. VASTINE 2d, M.D. 

PHILADELPHIA 

The clinical symptoms and examination may be sufficient to permit 
a diagnosis of cancer of the accessory sinuses, but generally when these 
symptoms are sufficiently clear the disease is far advanced and hopeless. 
Early diagnosis and thorough skilful treatment at the beginning are 
essential for progress. Generally speaking, the diagnosis is made late, 
and the results obtained by every form of treatment have been dis- 
couraging. Generally, it is advisable to combine the information obtained 
by taking a careful history, performing a careful physical examination 
and making a careful study with the roentgen rays. It should be the 
aim of radiologists to obtain the greatest possible amount of detail in 
roentgenograms taken at various angles that will best show soft tissue 
effects and yet include bone detail. An ordinary posteroanterior view, 
including the whole head, and a lateral view made by means of the 
Potter-Bucky diaphragm are always essential but are only useful for 
general orientation. Films made to include such large areas do not 
usually contain enough detail to permit differentiation between benign 
and malignant disease except in advanced stages. 

The interpretation of the evidence of disease in the early stages is 
difficult. One can suspect cancer from opacity of any localized areas, 
but one cannot make a diagnosis on this evidence. Other evidences of 
hyperplastic sinusitis are commonly associated with carcinoma, and 
a purulent discharge is practically always associated. If one can show 
destruction of the walls of the sinuses, together with opacity or expansion 
of the cavity, the diagnosis then becomes less difficult, but that observa- 
tion means that the condition is advanced. Doubtful lesions should be 
examined with biopsy. 

Presented before the Third International Cancer Congress under the auspices 
of the International Union Against Cancer, Atlantic City, N. J., Sept. 11, 1939. 
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DIAGNOSIS 

The symptoms generally associated with nasal and paranasal neo- 
plasms should be familiar to the roentgenologist. As Dr. Ross Golden 
has said, “The first step in the diagnosis of a disease is to think of it.” 
Thus, the radiologist should be thoroughly familiar with the history in 
each case, and in reading films routinely he should think of cancer. 
One or many of the following signs and symptoms should suggest cancer 
of the nasal and paranasal cavities. 

1. A sense of fulness in the nose — partial or complete nasal obstruc- 
tion, usually unilateral. 

2. Nasal discharge — either mucopurulent or serosanguineous. 

3. Pain — headache if the superior anatomic section is involved and 
neuralgia if the alveolus or the floor of the antrum is involved or if the 
fifth nerve or its branches are involved. Pains may be referred to the 
teeth, simulating toothache. Tumors originating in the middle anatomic 
section frequently produce paresthesia or anesthesia of the cheek. 

4. Fetid odors, if necrosis or ulceration is present. 

5. Change of the nasal tones of the voice, due to nasal obstruction or 
blocking of the antrum. 

6. Loss or alteration of the sense of- smell. 

7. In late stages, expansion or destruction of bone, due to pressure 
atrophy or invasion by the tumor, with swelling of the face, swelling of 
the alveolus and loss of the teeth. 

8. Invasion of the orbit producing such signs as exophthalmos and 
proptosis. 

9. Ulceration of the tumor in the nan’s, giving rise to hemorrhage. 

10. Invasion of the skin with edema and later ulceration. 

11. Local extension to the base of the skull, with consequent neuro- 
logic symptoms. 

12. Metastasis to the regional lymph nodes, causing dysphagia and 
dyspnea. 

13. Distant metastases, producing symptoms which vary with the 
site. Most of these signs and symptoms are encountered late in the 
disease. 

Unfortunately, that is when most patients present themselves for 
treatment, there being no characteristic symptoms early in the disease. 
The clinical diagnosis is often obvious ; the roentgenologic diagnosis may 
be characteristic, based on ( 1 ) increased density of the sinuses or nares, 
(2) expansion or destruction of bone and (3) an irregular outline of 
the soft tissues shown by opaque mediums. 

In the early stages, there are frequently no symptoms. Neoplasm 
may be discovered as an incidental finding in investigating an inflam- 
matory condition. Such diagnoses may be early enough to warrant 
some optimism as to the results of treatment. 
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Routine roentgenograms of the paranasal sinuses may reveal clouding 
of one of the sinuses, about which additional information is desired. 
Radiopaque material is then introduced. 

Sicard and Forestier 1 first introduced iodized oil as a contrast 
medium. Reverchon and Worms injected thin oil into the maxillary 
antrum to permit better visualization on roentgenograms. Fraser 2 con- 
firmed their observations. At present, the rhinologist introduces a dilute 
radiopaque substance (usually 1 part iodized oil to 1 to 4 parts olive 
oil) into the sinuses and refers the patient for a prompt roentgenologic 
study. The method of introduction of the dilute radiopaque oil depends 
on the cavity to be visualized (fig. 1). 

Radiopaque Oil Technic . — The antrum is filled, after cocainization 
and thorough cleansing, by passing the dilute oil through a cannula 



Fig. 1. — Roentgenogram of the sinuses of A. J. H., showing carcinoma of the 
antrum. There was no evidence of destruction of bone. The diagnosis was based 
on the presence of an irregular, eccentric filling defect, the remainder of the 
antrum and the other sinuses being clear, and confirmed bj r biopsy. In this and 
the subsequent illustrations, A indicates the antrum ; E, the ethmoid sinuses ; F , the 
frontal sinus, and .S', the sphenoid sinus. 

through the inferior meatus of the nose into the antrum. Houser 3 advo- 
cated irrigation of the sinus preceding injection, followed by suction 
to empty it, while Proetz 4 recommended that no fluid be introduced 

1. Sicard, J. A., and Forestier, J. : Methode generate d’exploration radiologique 
par l’huile iodee (lipiodol), Bull, et mem. Soc. med. d. hop. de Paris 46:463 
(March) 1922. 

2. Fraser, R. H. : Iodized Oil (Lipiodol) in Otolaryngologic Diagnosis, J. 
Michigan M. Soc. 25:270 (June) 1926. 

3. Houser, K. M. : Diagnosis and Treatment of Primary Malignant Neoplasms 
of the Maxillary Sinus, Tr. Sect. Laryng., Otol. & Rhin., A. M. A., 1933 pp. 76- 
84; Arch. Otolarvng. 18:643-650 (Nov.) 1933. 

4. Proetz, A. W. : Displacement Irrigation of Nasal Sinuses, Arch Otolarvne- 

4:1 (July) 1926. ‘ 3 
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into the antrum for twenty-four hours prior to the examination. Roent- 
genograms are then made with four projections: the posteroanterior 
(stereoscopically), the Water’s, the lateral and the verticomental (or 
the mentovertical). It is desirable to make at least one of these roent- 
genograms with the patient in the upright position. Hyperplastic sinusitis 
produces a uniform concentric narrowing on one or more sides of the 
cavity. Allergy produces a transitory encroachment on the lumen with 



Fig. 2. — A, mucocele in the antrum. Note the smooth, curved, soft tissue 
shadow arising from the region of the floor of the left antrum. The bony walls 
are intact. The film was made with the nose-chin, or Waters, projection. B, film 
made with the upright Granger, or 7 degrees, projection. Note the fluid level. 
Iodized oil has been injected in both antrums. Polyps arc seen arising from the 
floor of the left antrum. The thickening of all the mucous membrane of the 
nasal and paranasal cavities is compatible with hyperplastic sinusitis. The bony 
outlines are intact. 

characteristic lobulated outlines. Mucocele or adenoma produces large, 
smoothly outlined filling defects usually arising from the floor of the 
antrum. Polyps produce a single large, smoothly outlined defect or 
numerous small ones, projecting into the lumen (fig. 2). Neoplasm 
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produces an eccentric, irregular filling defect. The remainder of the 
antrum is clear. 

Proetz 4 has devised a displacement method which is valuable in 
visualizing the ethmoid and sphenoid sinuses. This is of more value in 
differentiating inflammatory lesions and in determining the rate of 
emptying of the sinuses. The head is placed with the vertex in a 
dependent position. The dilute iodized oil is introduced into the nares. 



Fig. 3. — A, visualization of the ethmoid and sphenoid sinuses after the intro- 
duction of iodized oil by the Proetz method. B, roentgenogram made in the same 
case with the verticomental projection. 

submerging the ostiums of the sinuses to be examined. Repeated suction 
with return to atmospheric pressure permits withdrawal of small amounts 
of air and their replacement with iodized oil. The negative pressure 
is obtained by the use of a large rubber Proetz bulb, the nozzle of which 
fits firmly into the nostril. The opposite nostril is held closed, and the 
patient pronounces the letter “K,” which elevates the soft palate and 
closes the nasopharynx. The ethmoid and the sphenoid sinuses can 
thus be satisfactorily filled (fig. 3). 
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Much A r aluable information can be obtained by the filling of 
the sinuses, but even more information can be obtained by observing 
the emptying. The sinuses should be half empty in twenty-four hours and 
three-fourths empty in forty-eight hours; a trace of the fluid is present 
seventy-two hours after, and they are empty in ninety-six hours. It 
can be observed that ample time can elapse, permitting the rhinologist 
to inject the antrum in his or her office, the patient later reporting to 
the roentgenologist for examination. The procedure does not require hos- 
pitalization or necessitate the rhinologist making the injection in the 
radiologist’s office. One of us (Pfahler 5 ) reported a case in which 
empt}dng of the antrum was delaj^ed for more than a year, with drainage 



Fig. 4. — A, posteroanterior film made two weeks after introduction of iodized 
oil into the antrums. The opaque oil is apparently in the lymphatics, where it 
was demonstrable four years later. Note that there is still a radiopaque substance 
in the right antrum. B, lateral projection made in the same case. 

of the iodized oil through the cervical lymphatics and into the medias- 
tinum (fig. 4). 

In introducing the oil through a trocar, care must be exercised not to 
puncture the lateral wall and introduce the oil into the soft tissue. 

Roentgen Technic . — Among the most important factors in the diag- 
nosis of malignant disease of the nasal and paranasal cavities is the 
observance of a careful roentgenologic technic, with an adequate number 
of good films with various projections. We do not wish to become 
involved in a discussion of the merits or disadvantages of the Potter- 

5. Pfahler, G. E. : Demonstration of Lymphatic Drainage from Maxillary 
Sinuses, Am. J. Roentgenol. 27:352-356 (March) 1932. 
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Bucky diaphragm in sinal work. Law stated that excellent “pictures” 
are produced with the Potter-Bucky diaphragm but that the disadvan- 
tages outweigh the advantages. These disadvantages he enumerated as 
follows : (1) increased distance between the head and the film with con- 
sequent increased distortion, (2) a confusing intensification of the 
structure of cancellous bone and (3) loss of soft tissue detail due to 
the greater degree of contrast. 

Law c recommended its use for the verticomental projection. In 
addition, we think it is necessary for the submento vertical projection of 
Hirtz and Worms. 6 7 For the posteroanterior and oblique projections, 
its use is optional in routine sinal examinations. In the diagnosis of 
malignant disease of the sinuses, when the appearance of the bony struc- 
tures surrounding the sinuses is of such diagnostic importance, we 
recommend the employment of the Potter-Bucky diaphragm. 

The following projections are made routinely of the sinuses: 

1. Posteroanterior, occipitoglabellar projection; stereoscopic films 
with the central ray in the following directions: (a) through the base 
line, (&) with 10 degrees cephalic angulatipn of the tube and (c) with 
10 degrees pedal angulation of the tube. 

2. Lateral projection, usually stereoscopic. 

In addition, we frequently make exposures with the following 
projections : 

3. Submentovertical projection of Hirtz or 

4. Verticomental projection. 

5. Waters, 8 or nose-chin, projection. 

When additional information is necessary, films are made as follows : 

6. Vertical projection with a sphenoid film in the mouth, as described 
by one of us (Pfahler 9 ). 

7. Oblique maxillary projection of Pfahler. 

8. Rhese 10 or Goalwin 11 oblique projection. 

6. Law, F. M. : Nasal Accessory Sinuses Roentgenologically Considered, in 
Annals of Roentgenology, New York, Paul B. Hoeber, Inc., 1933, vol. 15. 

7. Hirtz, E. J., and Worms, G. : Des “perisinusites” profondes, Ann. d. mal. 
de l’oreille, du larynx 45:833, 1926. Hirtz, E. J.: Les signes radiologiques de 
l’extension des infections sinusiennes profondes a la base due craine et au mesen- 
cephale, J. de radiol. et d’electrol. 11:305 (June) 1927. 

8. Waters, C. A. : Roentgenology of the Accessory Nasal Sinuses, Describing 
a Modification of the Occipitofrontal Position, Am. J. Roentgenol. 2:633 (Feb.) 
1915. 

9. Pfahler, G. E. : (a) The Roentgenographic Study of the Accessory Sinuses, 
with Special Reference to the New Technic for the Examination of the Sphenoid 
Sinuses, Ann. Otol., Rhin. & Laryng. 30:379 (June) 1921; (b) in Discussion on 
Carr, G. L. : Roentgen Ray Findings in Skull in Cases of Brain Tumors, with 
Special Reference to Porus Acusticus, Am. J. Roentgenol. 4:405 (Aug.) 1917. 

10. Rhese: Die chronischen Entziindungen de Siebbeinzellen und der Keil- 
beinhohle, Arch. f. Laryng. u. Rhin. 24:383-449, 1910. 

(Footnotes continued on next page) 
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ANATOMIC FACTORS INFLUENCING LOCAL EXTENSION 
AND METASTASES 

Hautant, 12 Dechaume 13 and Ruppe 14 divided the nose and paranasal 
sinuses into three sections : 

1. Inferior section — the alveolar process and the floor of the antrum. 
Tumors within this region metastasize to the submaxillary lymph nodes. 
They are largely extrasinal in origin and involve the nose and paranasal 
sinuses secondarily. 

2. Middle section — the remainder of the maxilla and the nasal cavity 
at the same level. Tumors in the second and third sections metastasize 
to the retropharyngeal nodes. This middle section includes the region 
where the nares, ethmoid sinuses and antrums are in close proximity, 
being separated only by thin bony walls. Lesions which occur in this 
section therefore generally involve all three areas. 

3. Superior section — the ethmoid cells, sphenoid sinuses, frontal 
sinuses and upper nasal cavities. The superior section is separated from 
the orbits by the thin walls of the ethmoid bones, and involvement 
of this section is usually associated with invasion of the orbit, with 
displacement of the eyeball, early in the disease. The cribriform plate 
offers the only impediment to intracranial extension of the disease from 
this section. 

Ohngren 13 divided the tumors with reference to an imaginary plane 
extending from the internal canthus downward and posteriorly to the 
angle of the jaw, the prognosis being influenced by the location of the 
tumor above or below this plane. The prognosis of tumors situated 
superior to this plane, he stated, is the more serious. Lesions in the 
superior and posterior region are in close proximity to the meninges 
and vessels, with fatal local extension always imminent. Irradiation 
is usually the only treatment which can be employed above this plane, 
while irradiation and surgical intervention may be combined for tumors 
inferior to it. Tumors in the anteroinferior portion of the antrum 
encroach on the hard palate, loosen the' teeth, produce neuralgic pains, 
invade the nose, expand the cheek and remain relatively accessible to 
surgical treatment combined with irradiation. 

11. Goalwin, H. A.: The Precise Roentgenography and Measurement of the 
Optic Canal, Am. J. Roentgenol. 13:480-484 (May) 1925. 

12. Hautant, A. ; Monod, O., and Klotz, A. : Les epitheliomas ethmo'ido-orbitaires. 
Leur traitement par l’association chirurgie-radium. Resultats eloignis, Ann. d oto- 
laryng. April 1933, pp. 383-421. 

13. Dechaume, M. : Tumeurs hyperplasiques des maxillaires, Progres ined., 
Dec. 8, 1934, pp. 1985-1993. 

14. Ruppe, C. : Tumeurs malignes des maxillaires, Gaz. d. hop. 104:1101 (July 
18) 1931. 

15. Ohngren, L. G. : Malignant Tumours of the Maxillo-Ethmoidal Region, 
Acta oto-laryng., 1933, supp. 19, pp. 1-476. Treatment of Malignant Tumors of 
Upper Maxilla and Ethmoid Bone in Sabbatsberg Ear Clinic, Nord. med. tidskr. 
7:135 (Feb. 3) 1934. 
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LYMPHATICS OF THE NASAL AND PARANASAL SYSTEM 

The lymphatic drainage of the floor of the antrums, alveoli and 
hard palate is to the submaxillary nodes. The frequency of metastasis 
to these regional lymph nodes is about the same as with squamous cell 
lesions in the mouth. In a previous publication by us (Pfahler and 
Vastine 1G ), in a series of 111 cases of intraoral squamous cell carcinoma, 
there were palpable nodes in 82 cases, in 66 of which, judging by 
surgical reports, the nodes were neoplastic, approximately 60 per cent 
of the patients having metastases at the time of presenting themselves 
for treatment. 

The lymph channels of the frontal sinuses, the sphenoid sinuses, 
the ethmoid cells and the upper portion of the antrums drain into the 
nose. The first station is to the choanal plexus and thence to the regional 



Fig. 5 '.—A, photograph of Miss M. S., aged 15, made on March 1, 1937. 
Squamous cell carcinoma was present, arising in the nasopharynx and the right 
posterior naris and involving the right sphenoid and ethmoid regions. Retropharyn- 
geal metastases had occurred. The secondary lymph nodes were involved in the 
region of the internal jugular vein. B, photograph made on April 3, 1937, show- 
ing radiodermatitis with disappearance of the nodes. C, the patient at present 
without evidence of malignant disease, two and a half years after coming under 
our observation. 

lymph nodes, i. e., the lateral retropharyngeal lymph nodes. These are 
difficult to palpate and cannot be seen, and, unless they are large or 
especial care is exercised in searching for them, metastases from the 
sinuses will escape attention (figs. 5, 6 and 7 ). The second lymph 
stations are the deep cervical nodes, situated low in the cervical region 
about the jugular vein, the retromandibular and the submaxillary lymph 

16. Pfahler, G. E., and Vastine, J. H.: Radiation Therapy in Cancer of the 
Mouth with Especial Reference to the Use of Pure Gamma Rays, J. A. M A 96* 
664-669 (Feb. 28) 1931. 




570 


ARCHIVES OF OTOLARYNGOLOGY 


nodes. In certain types of carcinoma, the primary lesion and the 
metastases to regional lymph nodes are not manifest, the first presenting 
evidence of disease being low in the cervical region in the secondary 
lymph nodes. 



Fig. 6. — Extension to the choanal plexus, retropharyngeal lymph nodes and 
deep cervical nodes about the internal jugular vein in a patient who recovered 
under irradiation. 



Fig. 7. — A, photograph of J. B., carcinoma of the sinuses was present, with 
metastasis to the secondary lymphatic chain in the deep cervical chain along 
the jugular vein. B, same patient a year and a half later. He is well at present, 
ten years after irradiation for carcinoma of the sinus with metastasis. 


Cancers involving the alveolus, the palate and the floor of the antrum 
metastasize with much greater frequency than similar lesions above this 
level. We found metastasis in 60 per cent of 111 intraoral lesions. 
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Ringertz, 17 in 119 cases of squamous cell carcinoma growing intranaso- 
sinally, found 26.9 per cent of the lesions to have metastasized. Quick 18 
found 7.3 per cent to have metastasized in 136 cases of carcinoma of 
the nasal and paranasal sinuses, and Pichler 19 reported 8.8 per cent 
metastases in 125 such cases. 

Metastases may occur, for instance, to the lungs, liver or suprarenal 
glands without recognizable evidence of involvement of the regional 
lymph nodes. Ewing 20 reported 2 such cases. Distant skeletal metastases 
occur infrequently. 

CLASSIFICATION ACCORDING TO HISTOGENESIS, WITH THE CLINICAL 
CONSIDERATIONS AND ROENTGENOLOGIC MANIFESTATIONS 
OF THE VARIOUS GROUPS 

We are radiologists, not pathologists, and, therefore, in the grouping 
of our cases we have been dependent on the pathologists’ reports. These 
pathologists often employed widely varying classifications. We have 
tried to use the classification recommended by Ewing, 20 making it con- 
form as closely as we could to the classifications employed b}r Ringertz 17 
and also by Geschickter. 22 A statistical analysis of our own cases 
based on such varied pathologic reports would be of little value. W e have, 
therefore, chosen characteristic cases to illustrate the different pathologic 
groups and to emphasize the differential points. For statistics, we are 
dependent on large series of cases analyzed by pathologists and rhin- 
ologists such as the series reported by Ringertz, 17 by Geschickter, 22 
by Ohngren 15 and Ahlbom. 23 We have followed and refer the reader 
to the groups in Ewing’s 20 book. 

Papillary Carcinomas. — This group constitutes a relatively small 
percentage of the total neoplasms of the nasal and paranasal cavities. 
These tumors occur in adults. There is usually a history of long duration, 
with repeated removals of polyps which eventually are found to be 
carcinomatous. The nasal cavity is the most frequent site. The adjoining 

17. Ringertz, N. : Pathology of Malignant Tumors Arising in the Nasal and 
Paranasal Cavities and Maxilla, Acta oto-laryng. 1938, supp. 27, pp. 1-405. 

18. Quick, D.: Treatment of Malignant Growths of Nasal Accessory Sinus 
and Nasopharynx, Radiology 14:191-196 (March) 1930. 

19. Pichler, H. : Zur Beliandlung bosartiger Oberkiefergeschwiilste, Arch. f. 
klin. Cliir. 167:769-775, 1931. 

20. Ewing, J. : Neoplastic Diseases, Philadelphia, W. B. Saunders Company. 
1931. 

21. This footnote has been deleted. 

22. Geschickter, C. F. : Tumors of the Nasal and Paranasal Cavities, Am. J. 
Cancer, 24:637-660 (July) 1935. 

23. Ahlbom, H. E. : Mucus- and Salivary Gland Tumours, Acta radiol., 1935, 
supp. 23, pp. 1-452. 
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sinuses ultimately become involved by extension. Ringertz 17 reports a 
case in which a recurrent lesion invaded and destroyed a portion of 
the palate. Clinically, the symptoms are those of nasal obstruction. There 
is a mucopurulent discharge. 

Roentgenologic Manifestations : The nares are both opaque, being 
filled with the neoplasm. The septum is displaced. The thin medial 
wall of the antrum is invaded and destroyed. This can probably best 
be demonstrated by the Waters 8 and the Caldwell 21 projection. 

The ethmoid cells, when invaded, are opaque; the cell outlines are 
lost, and the lateral walls of the ethmoid sinuses may be slightly 
expanded. 

There is interference with drainage due to the nasal obstruction over 
a long period and consequent clouding of the sinuses not infiltrated by 
the malignant tumor. 

The most important roentgenologic findings with this type of car- 
cinoma are the opacity of the nares and sinuses (which, of course, is not 
characteristic) and the evidence of destruction of bone, which does not 
occur with benign papillomas or polyps. A long history of polyps and 
their repeated removal and recurrence correlated with these two findings 
should greatly facilitate the establishment of a correct diagnosis. 

Squamous Cell Carcinoma. (Transitional Cell Carcinoma). — This is 
the most frequently seen type of cancer involving the nares and paranasal 
sinuses. It constituted 74 per cent of the carcinomas and 62.7 per cent 
of all the nasal and paranasal malignant growths of Ringertz' 17 series. 
The incidence is greatest in middle or late adult life. The condition may, 
however, occur at any age, as evidenced by 1 case in our series, in 
which it was first observed in a 15 year old girl. Geschickter 22 stated 
that squamous cell carcinoma rarely occurs in persons under 40 and is 
most frequent in the fifth, sixth and seventh decades. The duration is 
usually three to six months before the patient comes under treatment. 
The antrum is the most frequent site of involvement. In Geschickter’s 22 
series of 73 cases of squamous cell carcinoma, the antrum was pre- 
dominantly involved in 50, or approximately 70 per cent. The local 
growth is large and markedly destructive; it extends widely and readily 
invades bone. AVhile the antrum is the most frequent site of the primary 
lesion, extension to adjoining cavities occurs. Of Ringertz’ 20 series, 
the nasal cavity was involved in 49 per cent of the cases ; the ethmoid 
cells, in 43.1 per cent; the alveolar process and the hard palate, in 
45.4 per cent ; the orbit, in 22 per cent. He found the antrum involved 
in almost all cases. 

24. Caldwell, E. W. : Skiagraphy of the Accessory Sinuses of the Nose, Am. 
Quart. Roentgenol. 1:27-35 (Jan.) 1907; reprinted, Am. J. Roentgenol. 5:569- 
574 (Dec.) 1918. 
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There is a wide variation in the cell differentiation in squamous 
cell tumors and in different parts of the same tumor. The radiosensitivity, 
therefore, varies, conversely to the degree of differentiation. Polyposis 
is present in about a third of the cases of squamous cell carcinoma, 
but the association of polyposis is less frequent with this type of lesion 
than with papillary or cylindric cell carcinomas. There is a frequent 
history, however, of sinusitis, either with or without polyps. 

Clinical Considerations : The symptoms are usually those of pressure 
or obstruction. The naris is obstructed. The sense of smell may be lost 
(anosmia). There may be ulceration with hemorrhage (epistaxis) or 
a bloody mucopurulent discharge. A change in the vocal tones occurs. 
The lateral walls of the antrum are pushed out, with consequent swelling 
of the face. Later, there is edema of the tissue of the cheek, with fixation 
and possible ulceration, due to invasion of the tumor cells. If the orbit 
is invaded, there is exophthalmos or upward displacement of the eye- 
ball. The lacrimal duct may be obstructed, with resulting lacrimation. 

Lesions which extend downward through the palate and alveolus 
produce neuralgic pains and toothache. Many of the patients first con- 
sult a dentist because the pain is referred to the teeth. The teeth become 
loose due to invasion of the alveolus by the tumor tissue, and bulging 
of the alveolus or palate may occur. There is tenderness on pressure 
over the antrum. 

Puncture of a roentgenologically opaque antrum returns a bloody 
fluid and no pus. 

Examination of the throat and opposite naris usually gives negative 
results. 

Roentgenologic Manifestations : Houser 3 stated that roentgen exami- 
nation, with or without filling of the sinuses with an opaque oil, fre- 
quently does more than any other method to suggest the presence of a 
growth or at least arouse suspicion of such a lesion. 

There is usually homogeneous clouding of the antrum. The posterior 
and lateral bony walls of the antrum are thick, and, therefore, their 
destruction is rarely observed roentgenologically. The medial wall is 
thin and is seen in the posteroanterior films to be destroyed. The 
naris is 'filled laterally, and possibly the entire naris is clouded, and 
the septum is displaced to the opposite side by pressure. The anterior 
wall of the antrum is. thin and frequently bulges. Later the bone is 
destroyed either by pressure atrophy or invasion of the bone by the 
tumor or by osteomyelitis resulting from infection which so often 
accompanies neoplasms in the nasal accessory sinuses. 

The anterior wall of the antrum is best demonstrated by the oblique 
maxillary projection, first described by one of us (Pfahler). Extension 
downward with destruction of the bone frequently occurs as a result 
of invasion of bone by the tumor. This invasion should be sought in 
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cases of neuralgia particularly referred to the teeth. The floor of the 
antrum also is probably best demonstrated with the oblique maxillary 
projection or with dental or sphenoid films inside the mouth. 

The orbit is invaded through the thin roof of the antrum. The various 
posteroanterior projections and the oblique projection described by 
Rhese 10 and later by Goalwin 11 are valuable in demonstrating destruc- 
tion of the various walls of the orbit. 

The posterior wall of the antrum is thick and is rarely destroyed, 
either by pressure atrophy or by invasion by the tumor, but we have 
repeatedly observed by the lateral projection either a laminated appear- 
ance or a loss of sharpness of this wall. 

The maxillary sinus, the ethmoid cells and the naris are all in close 
proximity, and, therefore, a squamous cell tumor which is primary 



Fig. 8 . — A and B, photographs of Mrs. M. H., made on April 11, 1924. 
Squamous cell carcinoma of the right antrum was present. Note the swelling 
of the cheek due to expansion and destruction of the lateral wall of the antrum. 

C, photograph made on Feb. 20, 1925, after electrocoagulation and irradiation. 

D, photograph made on Oct. 14, 1927, showing no evidence of disease. The 
patient died from metastasis thirteen years after first coming under observation. 

in one eventually involves all, the exact point of origin being inde- 
terminate. Involvement of the ethmoid cells is manifested by clouding 
in both the posteroanterior and the oblique projection. The cell outlines, 
which are normally recognizable in the lateral projection, are lost. By 
the posteroanterior projection, i. e., the 23 degree projection and the 
17 degree, or Granger, 2 ^ projection, one can see lateral displacement 
of the wall of the ethmoid bone. The lateral wall of the ethmoid 
bone, adjoining the orbit, is thin and is, therefore, quickly destroyed by 
a tumor involving the ethmoid sinuses, with extension into the orbit 
and resulting exophthalmos (figs. S, 9 and 10). 

24a. Granger, A. : A Radiologic Study of the Paranasal Sinuses and Mastoids, 
Philadelphia, Lea &: Febiger, 1932. 
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Extension of the tumor into the base of the skull has been observed by 
us and can best be demonstrated by the verticomental projection, the 
projection of the base on a sphenoid film placed in the mouth, as 
described by one of us (Pfahler Pb ). or by the submentovertical pro- 
jection. described by Hirtz. 



Fig. 9. — Posteroanterior film (Waters projection) of the sinuses of Mrs. M. 
H.. showing squamous cell carcinoma. Note the opacity of the antrum and 
nares, greater than would occur in inflammation. Note the destruction of the 
floor of the antrum and the expansion and destruction of its lateral wall. 



Fig. 10. — Posteroanterior film of the sinuses of Mrs. M. H., showing a squamous 
cell carcinoma arising in the right antrum. The floor of orbit is destroyed, with 
invasion and clouding of the orbit. The lateral wall of the maxilla is destroyed. 
The medial wall of the antrum is lost, and the disease fills the right naris. 

The sphenoid and frontal sinuses are rarely involved primarily by 
squamous cell carcinoma, the lesion usually being primary elsewhere 
in the nasal or paranasal cavities with extension to these sinuses. In 
case of involvement of the sphenoid sinuses, they are clouded: their 
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outlines lose their clearcut margins, and the Granger 2ia line is lost 
or is hazy. The Granger line is lost also in the presence of inflamma- 
tion of the sphenoid sinuses and as a result of pressure atrophy from 
a pituitary tumor, and loss of the Granger line must, therefore, not be 
considered pathognomonic of malignant disease of the sphenoid sinuses. 

Radiosensitivity : The tumor is moderately radiosensitive. Ringertz 17 
reported a 26.0 per cent three year curability and a 20.5 per cent five 
year curability for this type of lesion. He found a smaller percentage 
of recurrences with lesions treated by surgical measures (electrocoagula- 
tion) plus irradiation than with those treated by surgical measures alone. 

Carcinoma of the Basal Cell Type (Salivary Gland Type of Carci- 
noma ). —This type of carcinoma is moderately frequent. It constituted 



Fig. 11. — A, photograph of Mrs. R. J., aged 37. Carcinoma of the basal cell 
type (salivary gland type of tumor) was present. Note the swelling of the 
alveolus. The alveolus, hard palate and antrum were invaded. The condition was 
treated by irradiation only. B, photograph of the same patient, twenty months later, 
showing symmetric facial bones after irradiation. The patient lived over seven 
years and then died of recurrence. The roentgenograms made in this case cannot 
be found. 

10.8 per cent of the carcinomas and 9.7 per cent of all the malignant 
tumors of the nasal and paranasal cavities in Geschickter’s 22 series. 
This corresponds closely to Ringertz’ 17 series, in which it constituted 
9.1 per cent of the carcinomas and 7.7 per cent of all malignant tumors 
of the nasal and paranasal cavities (fig. 11). 

The incidence is greatest in middle or late adult life. The condition 
may occur at any age from infancy to old age. The average age in 428 
cases of the malignant mixed salivary gland type of tumor collected 
from the literature by Heincke 25 was 49 years. This corresponds closely 


25. Cited by Ringertz. 17 
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to Paus’s 20 series of 76 cases, in which the average age was 48 years, 
and Ahlbom’s 23 series of 254 cases, in which the average age was 52 
years. It should be borne in mind that, although the tumor occurs more 
frequently in adult life, it may occur in childhood or even in infancy 
(Palma, 27 Wood 2S and Barmwater 20 ) . 

The lesion is slow growing, firm and rather well encapsulated. The 
duration of the disease before treatment is usually rather long, ranging 
from several months to several years. 

The tumor practically always occurs below Ohngren’s line, i. e., 
in the inferior or lower middle section described by Hautant, Dechaume 
and Ruppe. The majority occur in the alveolus or hard palate and 
involve the anterior nasal cavities by extension. Primary involvement 
is rare in the ethmoid and sphenoid sinuses and has not been observed 
in the frontal sinus. 

Microscopically, the tumor resembles the malignant tumors arising 
in the salivary glands and elsewhere. 

Clinical Considerations: The tumor is firm and well encapsulated. 
It rarely ulcerates and, therefore, bleeding rarely occurs. There is 
usually a history of a nasal discharge. Symptoms due to encroachment 
on the naris appear, such as obstruction to breathing and change in 
voice. There is swelling of the hard palate and alveolus, accompanied by 
some pain. As the antrum is invaded and the wall is expanded, swelling 
of the face occurs, and occasionally this is accompanied by loosening of 
the teeth. The patient may have first consulted a dentist because of 
pain and swelling of the alveolus and had several teeth extracted, with 
relief. Exophthalmos or other displacement of the eye is observed less 
frequently with this lesion than with other types of carcinoma, although 
the orbit may be invaded by an extensive advanced basal cell lesion. 

Roentgenologic Manifestations: With an early lesion, destruction 
of the alveolus or hard palate is first observed. The teeth may be 
surrounded by soft tissue, the bony socket having been completely 
destroyed. Later there is a homogeneous opacity of the antrum, with 
destruction of the floor and expansion of the walls, particularly the 
anterior wall of the antrum, with loss of the bony outline due to 
pressure atrophy or invasion of bone, best seen by the oblique maxillary 
projection. The thin medial wall of the antrum is destroyed; the soft 

26. Paus, N. : Mischgeschwiilste des Gesichts, Beitr. z. path. Anat. u. z. allg. 
Path. 70:96-120, 1922. 

27. Palma, R. : Riproduzione tardiva di un tumore misto della parotide, Ann. 
ital. di chir. 5:577, 1926. 

28. Wood, F. C. : The Mixed Tumors of the Salivary Gland, Ann. Surg. 39 : 
57 and 257, 1904. 

29. Barmwater, K. : Einige Falle von Endotheliom in der oberen Luft- und 
Speisewegen, Acta oto-laryng. 16:1-14, 1931. 
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tissue tumor can be seen at the periphery of the naris or completely 
filling it. With hyperplastic sinusitis the naris is obstructed by the 
enlarged turbinates, which can be recognized roentgenologically, while 
with malignant invasion the obstruction is seen as a homogeneous cloud- 
ing of the naris which is not influenced by its structures. The septum 
is displaced toward the opposite side. The opposite naris and the 
sinuses not infiltrated are usually clear. These observations are best 
made by the Caldwell, 24 Granger 21 and Waters 8 projections. 

The ethmoid sinuses are occasionally primarily involved and are 
frequently secondarily involved, with a resulting homogeneous clouding 
of the entire area, seen by the posteroanterior projections, and with 
lateral bulging or expansion of the lateral wall of the ethmoid cells 
and invasion of the orbit. Oblique views with the Rhese 10 projection 
are of value in the interpretation. The bony outlines of the ethmoid 
cells, normally seen by the lateral projection, are lost. Encroachment on 
the air space of the nasopharynx can be recognized in the films made 
with the lateral projection. 

Radiosensitivity : Stewart 25 classified the tumor with regard to radio- 
sensitivity with squamous cell carcinoma of the oral region. Geschick- 
ter 22 stated that it is as radiosensitive as lymphoepithelioma, which is 
highly radiosensitive. Ahlbom 23 found that IS of 21 such tumors 
observed by him were either markedly or moderately sensitive to irradia- 
tion. Ringertz ’ 17 material overlapped that of Ahlbom, and he cor- 
roborated the latter’s finding. Ringertz 17 reported 10 to 17 patients 
alive three to fourteen years after treatment. 

Cylhidric Cell Carcinoma (Adenocarcinoma ) . — Geschickter 22 found 
this to be a rare form of carcinoma. He included the Schneiderian type 
of carcinoma in this group, and it then made up only 10.8 per cent of 
the carcinomas arising in the nasal and paranasal cavities. Cylindric 
cell carcinomas and adenocarcinomas together constituted the lesion m 
12.6 per cent of all Ringertz’ 17 cases of carcinoma. The percentage of 
adenocarcinoma in our series of cases was considerably higher than in 
either of these. Various pathologists examined the tissue in our cases, 
and percentages are, therefore, of questionable value. 

The incidence is greatest above the fourth decade. 

The duration of the condition before treatment is several months to 
several years, although the exact time of malignant changes is uncertain, 
since there are associated polyps and a history of frequent removal of 
polyps over a period of years in a high percentage of the cases. 

The growth resembles a polyp or adenoma in appearance and is 
usually nasal in origin, that in 13 of 15 cases of Geschickter arising 
from the nasal mucosa. Differentiation, clinically, may be suggested 
by the irregular, ulcerated surface of the polyps which have undergone 
malignant changes. They are friable and bleed easily when manipulated. 
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Cylindric cell carcinoma is a rapidly growing tumor which usually 
extends widely, filling the naris, destroying bone, invading several of 
the sinuses and expanding the walls ; it involves the middle and superior 
sections described by Hautant and others. The most common site is 
where the ethmoid region, the antrum of Highmore and the nasal cavity 
adjoin. 

Clinical Considerations : Two ty^pes of clinical picture are encount- 
ered. In one, the tumor apparently arises in otherwise healthy tissue. 
The duration of symptoms in such cases is short — several months. The 
adenocarcinomas secrete mucus, and there is a rather profuse muco- 
purulent discharge, amounting to rhinorrhea. Later, when ulceration 
occurs, this discharge becomes sanguineous. 

Since the tumor arises frequently in the middle and superior anatomic 
sections, erosion through the thin lateral wall of the ethmoid sinuses 
or the superior wall of the antrum occurs, with invasion of- the orbit 
and early displacement of the eyeball and bulging of the cheek. 

In a second type, there is a long history of frequent removal of 
polyps, which ultimately undergo malignant changes. They are irregular, 
recur rapidly and extend, filling the naris, bulging the cheek and causing 
exophthalmos. They are friable and bleed easily. The palate and 
alveolus may be invaded late in the disease. Pain is mild or absent. 
Nasal obstruction is one of the first symptoms with either type. Metas- 
tasis occurs less frequently than with the other forms of carcinoma. 
Death is due to local extension more often than to metastasis. 

Roentgenologic Manifestations: The roentgenologic picture (figs. 
12 and 13) varies with the stage and type of the disease. With tumors 
occurring in otherwise healthy tissue, the superior nasal meatus is 
seen to be filled with a homogeneous soft tissue shadow, which early 
blocks the meatus and causes clouding of the adjoining sinuses, which 
may be inflammatory or neoplastic. 

The ethmoid cells are invaded; bone is destroyed, the cell outlines 
no longer being recognizable in the films made with the lateral or 
posteroanterior projections. The thin lateral walls of the ethmoids are at 
first expanded as evidenced by an increase in the transverse diameter 
of the ethmoid regions in the posteroanterior films. Destruction of the 
bone ultimately occurs, and the orbit is invaded. Films in various pro- 
jections reveal the destruction of bone which is suspected because of 
the exophthalmos. 

The antrum is invaded; the anterior wall is at first expanded and 
then destroyed by pressure atrophy or infiltration of the tumor. Since 
the tumor usually arises from the nasal mucosa in the middle and 
superior anatomic sections, the palate and alveolus are rarely invaded 
until late in the disease. 
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The sphenoid sinuses become involved by direct extension. Clouding 
of the sphenoid occurs, which is sometimes unilateral. The Granger 24a 
line is lost. In such cases films should be made with the submento- 
vertical or the verticomental projection or the vertical projection with a 
sphenoid film in the mouth, because of the great frequency of extension 



Fig. 12. — Posteroanterior film of the sinuses of Mr. G. M., aged 60, Carcinoma 
was present, arising in the left naris and involving the ethmoid sinuses and the 
antrum on the same side. 



Fig. 13. — Roentgenogram of the sinuses of Mr. G. M., aged 60, made with 
the submentovertical projection of Hirtz, showing a cylindric cell carcinoma pro- 
ducing clouding in the region where the ethmoid sinuses, the antrum and the naris 
are adjacent, the lesion being primary in the naris. The patient is living and 
apparently free from cancer three years after treatment. 

into and destruction of the bones of the base of the skull, with 
intracranial extension. 

Radiosensitivity : Cylindric cell carcinoma or adenocarcinoma is 
only slightly sensitive to irradiation. The site in which it arises and 
the rapid local extension, producing such widespread involvement 
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when the patient comes under observation, both preclude successful 
surgical remvoal, so that irradiation, if not the treatment of choice, 
is the only possible treatment. In instituting treatment, one should 
be prepared to reach or exceed the normal tolerance of the tissues for 
irradiation and even then to be guarded in one’s optimism. 

Round Cell Carcinomas ( Undifferentiated Carcinoma , Transitional 
Cell Carcinoma, Lymphocpithelioma, Lymphodermal Carcinoma , 
Schmincke 31 Tumor, Medullary Carcinoma). — These terms (Ewing 30 ) 
may not be synonymous, but the conditions which they ‘designate all 
possess certain characteristics which permit them to be grouped 
together for radiologic purposes. They are all rapidly growing, 
highly malignant, undifferentiated tumors, which are consequently 
radiosensitive. Lymphoepithelioma represented 26 per cent of the 
malignant epithelial tumors in Geschickter’s 22 series. The age inci- 
dence is variable. Cases are reported of patients from 14 to 70 years 
of age. Geschickter 22 stated that there is a predominance in young 
adults. Such tumors grow rapidly, and the duration before treatment 
is short, usually not exceeding two or three months. Most of them 
arise in the posterior naris or nasopharynx. The adjoining ethmoid 
and sphenoid sinuses and antrums become involved by direct extension. 

Clinical Considerations : The primary lesion is often silent. Metas- 
tasis occurs so early to the lateral retropharyngeal lymph nodes that 
the patient is suspected of having an inflammatory disease of the tonsil 
or tonsils. The tonsils are frequently removed. Later, the secondary 
lymph nodes in the retromaxillary, submaxillary or deep cervical region 
become involved, the patient noticing swellings in these regions, the 
primary lesion possibly still being silent. Dysphagia and dyspnea 
occur as a result of involvement or marked enlargement of the retro- 
pharyngeal lymph nodes. 

There is ultimately a mucopurulent or sanguineous discharge from 
the nose, and one or both sides later become blocked, with resulting 
changes of voice and loss of sense of smell. Later the eustachian tube 
becomes obstructed, and pain in the ear develops, with possible otitis 
media, rupture of the tympanum, otorrhea and deafness. Metastasis 
practically always occurs. 

Roentgenologic Considerations : The radiologist is more concerned 
with the treatment of such a tumor than with its diagnosis. 

The tumor usually arises from the nares or the nasopharynx. The 
sinuses become involved by direct extension. The ethmoid and 

30. Ewing, J. : (a) Some Phases of Intra-Oral Tumors, with Special Reference 
to Treatment by Radiation, Radiology 9:359-365 (Nov.) 1927; (6) Lympho- 
epithelioma, Am. J. Path. 5:99-107 (March) 1929. 

31. Schmincke; cited by Fitzhugh, W. M., Jr.: Lymphoepithelioma (Schmincke 
Tumor), Arch. Otolaryng. 28:376-387 (Sept.) 1938. 
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sphenoid sinuses are most frequently affected, since the tumor orig- 
inates in the nasopharynx adjoining them. 

The posterior ethmoid cells are involved, and, therefore, they appear 
clouded, with destruction of their outlines. The lateral walls are not 
expanded or destroyed, and the orbits are usually not invaded. 

The sphenoid sinuses are slightly clouded but probably more from 
retention of secretion than from infiltration, since destruction of bone 
is rarely observed. 

Extension of the tumor occurs along the lateral wall of the naris, 
and the thin wall between the naris and antrum is destroyed. This 
can be clearly demonstrated in films made with the Waters projection. 
The antrum is clouded late in the disease. 

While these changes have been occurring in the nasal and paranasal 
cavities, the metastatic lesions, both in the first station and in the 
secondary lymph nodes, have been exceeding the primary lesion in rate 
of growth and dominating the clinical picture. 

Radiosensitivity : The tumors of this group are probably the most 
highly malignant and, consequently, the most radiosensitive tumors 
encountered in the nasal and paranasal sinuses. They are so malignant 
that metastasis has usually occurred before the patient comes under 
observation, and the prognosis must consequently be guarded. 

Schneiderian Carcinoma . — The tumor first described and so named 
by Ewing 30n arises from the Schneiderian membrane, the mucous 
membrane of the nose. It is not uncommon in young persons, although 
it may occur at any age. The duration before treatment is short. It 
is a rapidly growing tumor consisting of highly malignant undifferen- 
tiated cells. It is highly radiosensitive. It may grow rapidly, invading 
bone and involving several of the sinuses. Metastasis occurs in a high 
percentage of cases and may be the first evidence of the disease. 
Clinically and roentgenologically, this tumor behaves similarly to the 
tumors included in group 5 of Ewing, discussed in the preceding 
section. 

Connective Tissue Tumors . — Two benign fibromatous tumors, 
which do not belong in this discussion, are briefly described and illus- 
trated that they may not be confused with malignant tumors. 
Clinically, they often present problems which are as difficult as those 
presented by the more malignant tumors. 

A. Juvenile Basal Fibroma: This occurs usually in males between 
the ages of 10 and 25 years. If the patient has survived, the tumors 
usually regress spontaneously after the patient is 20 or 25 years old. 
These fibromas arise from the ventral periosteal layer of the embryonal 
occipital plate. The growth is rapid and expansive, invading the 
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ethmoid sinuses and completely filling the nasopharynx. The orbit is 
invaded, with resulting exophthalmos. Extension to the cranium 
occurs through the cribriform plate. 

The tumor is smooth in outline and is lobulated. It is questionable 
whether it ever undergoes malignant changes. Many authors think 
not. Dabney, 25 Ewing, 20 Naab 32 and others believe it does. 

Roentgenologic Manifestation: The tumor produces dense cloud- 
ing. A lateral view reveals the filling of the nasopharynx by soft tissue, 
as evidenced by a smoothly outlined, lobulated area of increased density. 
The film made with the submentovertical projection reveals marked 
increase in the density of the base. 

The tumor extends and expands bone. There is atrophy of bone 
due to pressure, but the tumor does not infiltrate the bony structure. 

The nares are first affected as evidenced by an increase in density. 
The ethmoid cells are next invaded. The density is greater than that 
observed in inflammatory processes. The walls are expanded — the 
transverse diameter of the ethmoid region is increased, as seen in 
films in the posteroanterior projection. Calcification is occasionally 
observed in the tumor, and this is probably a regressive change. 

Radiosensitivity: Regression can be effected by irradiation, as 
evidenced in 2 of our cases, 1 of which is illustrated in this article. 

B. Periosteal Fibroma: This is a fibroma with no predilection for 
age or sex. It arises from the septum, from the lateral nasal wall or, 
rarely, from the maxillary sinuses or ethmoid. The growth is slow 
but progressive, ultimately extending to the adjacent sinuses and the 
base of the skull. Extensive new formation of bone usually occurs, 
with spicules of bone embedded in the soft tissue tumor, which is 
termed an ossifying fibroma and often confused with the osteomas. 

Fibrosarcoma' and Spindle Cell Sarcoma . — These constitute 4.8 per 
cent of the 846 malignant lesions descriptions of which were collected 
from the literature by Ringertz, 17 including those in his own cases and 
in those of Barnes, 33 Davis, 34 Hesse, 36 Geschickter, 22 Harmer 36 and 
New and Cabot. 37 They constitute 21.6 per cent of the sarcomas. 

32. Naab, J. P. : Die chirurgische Behandlung der Nasenrachenfibrome, Beitr. 
z. klin. Chir. 22:761, 1898. 

33. Barnes, H. A. : Malignant Tumors of the Nasal Sinuses, Arch. Otolaryng. 
6:123-138 (Aug.) 1927. 

34. Davis, E. D. D. : Carcinoma of Maxilla and Ethmoid : Survey of Notes 
of Fifty Cases, Brit. M. J. 1:53-55 (Jan. 13) 1934. 

35. Hesse: Zur Behandlung maligner Tumoren des Hals-, Nasen-, Ohren 
Gebiete, Ztschr. f. Hals-, Nasen- u. Ohrenh. 31:233-24 7, 1932. 

36. Harmer, D. : The Treatment of Malignant Tumours of the Upper Air 
Passages by Diathermy, Acta oto-laryng. 7:446-470, 1925. 

37. New, G. B., and Cabot, C. M.: Curability of Malignant Tumors of the 
Upper Jaw and Antrum, Proc. Staff Meet., Mayo Clin. 9:684-685 (Nov. 7) 1934. 
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The incidence is greatest in middle and late adult life — fourth decade. 
The tumor grows rapidly, and the duration before treatment is short — 
several months at most. The most frequent sites are the maxillary and 
ethmoid bones. The frontal and sphenoid sinuses are rarely involved. 
The lesion sometimes arises from the surface of the maxillary bone or 
alveolus, invading the sinuses later. Bone is destroyed, usually by pres- 
sure atrophy rather than by infiltration of bone. The tumor is firmly 
attached to the bone. Microscopic diagnosis is difficult because of the 
variation of the picture in different sections of the same tumor. 

Clinical Considerations : The signs and symptoms are mechanical, 
as unilateral obstruction of the nose, blocking of the lacrimal duct and 
swelling and expansion of the nose, cheek and alveolus. Pain due to 
pressure is sometimes experienced and is neuralgic. Hemorrhage occurs. 
Metastases occur frequently to the regional lymph nodes, lungs or 
skeleton (spine). 

Roentgenologic Manifestations : Clouding of the naris without regard 
to the bony structure in the nose occurs. There is hemogeneous opacity 
of the involved sinus. The lesion progresses rapidly, and, therefore, 
several of the paranasal cavities may be involved when the patient comes 
under observation. The orbit is infiltrated, the eye displaced and the 
soft tissues of the cheek involved. The density, roentgenologically, 
of the soft tissue tumor is moderate, being greater than that of inflam- 
matory tissue and less than that of such growths as fibromas and 
osteomas. There is a first expansion of the bony walls of the sinuses 
and later destruction of the bone due to pressure. The bone appears to 
dissolve, and the line of demarcation is more pronounced than with 
carcinoma. A similar clearcut line of destruction of bone is observed 
with ganglioneuroma involving the orbit. The latter tumor does not 
arise in the orbit, and although exophthalmos is observed, the sinuses 
appear clear with it or with glioma. 

In cases in which the sarcoma arises from the anterior surface of 
the maxilla or alveolus, the tumor is firmly adherent to the bone ; the 
underlying bone is destroyed by pressure atrophy or infiltration, usually 
the former, and there is a smooth, clearcut depression of the bone beneath 
the tumor. 

Metastases should be sought by roentgenograms of the chest and 
of any portions of the skeletal structure, particularly the spine, if 
symptoms indicate the possibility of them. 

Radiosensitivity : The radiosensitivity of this tumor is low, but 
usually no other form of treatment is possible. 

Osteogenic Sarcoma, Chondromyxosarcoma and Osteoblastic Sar- 
coma . — These occur relatively infrequently, constituting only 8.5 per 
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cent of the sarcomas of Ringertz’ 17 series. None were listed by 
Geschickter. They may occur at any age. The patient was 14 in 1 of 
our cases. 

Osteogenous sarcoma is a slowly growing tumor, which becomes 
bulky and involves the antrum or a sinus, expanding the walls, infiltrating 
the bone and laying down new bone which soon obliterates anatomic 
boundaries. Adjoining sinuses become involved, with bulging of the 
cheek, alveolus and palate and with exophthalmos. The naris is 
obstructed. Hemorrhage is a late occurrence. Metastasis is rare. 

Roentgenologic Changes: The tumor is large and dense and con- 
tains considerable calcification. It extends widely, obliterating the cav- 
ities, orbit, naris and bony boundaries. When it is viewed tangentially, 
radiating spicules can be demonstrated. These are particularly well seen 
in the alveolus or at the anterior surface of the maxilla, as shown by 
the oblique maxillary projection. The tumor usually arises from some 
portion of the maxillary bone. 

Osteoma . — This lesion is benign and does not belong to the present 
discussion. It may be confused with osteogenous sarcoma, however, 
and is, therefore, briefly presented to emphasize the differential diagnostic 
points. Osteoma appears more frequently than osteogenic sarcoma. 
It may occur at any age, but is more common in young persons. Eckert- 
Mobius 38 found it more common in the third decade of life. 

In contrast with the osteogenic sarcoma, which originates chiefly 
below Ohngren’s plane, osteoma arises above this plane. Eckert- 
Mobius 38 listed osteoma as occurring in the following sites : the frontal 
sinus, 113; the ethmoid sinuses, 53; the sphenoid sinuses, 7, and the 
antrum, 13. The tumor grows slowly. As a rule, it is not associated 
with and is not related to inflammatory disease of the nares or sinuses. 
It rarely produces symptoms other than those related to pressure. It 
may at times be discovered as a coincidence. We have several patients 
under observation at the present time whom we examine at yearly inter- 
vals to exclude rapid progress. 

Roentgenologic Manifestations : The outstanding roentgenologic 
appearance of the tumor is that of marked radiopacity. The tumor 
extends moderately but often remains confined to the cavity from which 
it arises. Over a long period, it may expand the cavity. It is found 
most frequently in the frontal sinus. Law 6 presented a case in which 
it arose from a pedicle in the frontal sinus. It filled the sinus, being 
separated at one stage of its development from the bony wall of the 
sinus by 1 or 2 mm., the thickness of the intervening mucous membrane. 

38. Eckert-Mobius, A. : Gutartige. Geschwulste der inneren Nase und ihrer 
Nebenhohlen, Handb. d. Hals-, Nasen-, Ohrenli. 5:107, 1929. 
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This gone, the appearance of a dark halo surrounded the dense tumor. 
When the wall of the frontal sinuses is eroded, it is usually the posterior 
wall, and a meningocele ma) r thus be established. The size of osteomas 
is variable. The outline is usually sharp and clearcut, although it may be 
somewhat irregular. 

Myxosarcoma . — Tumors containing mucin are common; many of 
the different varieties of sarcoma and carcinoma contain mucin between 
the cells. There are various combinations, such as chondromyxosarcoma 
and fibromyxosarcoma. True myxosarcoma is probably rare. 

It occurs in young people, from infancy to early adult life, although 
it may occur at any age. Campo 25 reported a congenital myxosarcoma 
recognizable at birth. 

The tumor is slow growing and prone to recur after removal, the 
history often covering many years, with several surgical removals and 
several surgical recurrences. It arises in the inferior section, i. e., the 
maxilla chiefly. The ethmoid cells may become involved. The surface of 
the maxilla was involved in most of the few cases recorded in the litera- 
ture. The tumor projects into the cheek or the mouth. The septum 
is reported as a common point of origin. The ethmoid and sphenoid 
sinuses are occasionally involved. 

Clinically, swelling of the face occurs. There is swelling of the 
alveolus or palate. Mechanical obstruction of the nose occurs. There 
may be bulging of the cheek. 

Roentgenologic Manifestations: Opacity of the naris or of one of 
the paranasal cavities can be demonstrated roentgenologically. The 
tumor is slow growing, and the bone is expanded more than infil- 
trated. There are alternate areas of sclerosis and atrophy of bone. 
There may be bony thickening due to periosteal irritation. Tangential 
films may show periosteal elevation when the anterior surface of the 
maxilla or alveolus is involved. This is illustrated in the case of a 
15 month old child in our series. 

Radiosensitivity: The tumor is relatively radioresistant. Regression 
can be effected or the growth at least retarded, and irradiation should 
be used in conjunction with surgical intervention, since the lesion prac- 
tically always recurs after surgical removal alone. Irradiation should 
be employed cautiously in young children, since retardation of bony 
growth may occur, which is deforming and may subject the procedure 
to criticism. 

SUMMARY AND CONCLUSIONS 

1. To think of the possibility of cancer of the accessory sinuses is 
the first essential in making the diagnosis. 

2. Most diagnoses are made late, and therefore in most cases the 
condition is incurable. 
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3. In such a serious disease every possible means of diagnosis must 
be utilized. This includes the careful taking of the history, thorough 
clinical observations and a thorough roentgen investigation, with an 
adequate number of projections and detailed study; finally, a biopsy 
is essential for the early diagnosis. 

4. Cancer involving the accessory sinuses varies in its distribution 
and characteristics according to the types which we have described. 
The treatment and management will vary also with these types. 

5. In some cases, irradiation alone will give best results. In other 
types, a combination of surgical or electrosurgical measures and irradia- 
tion will give best results. 

6. Individual consideration is absolutely necessary in each case, in 
which the type of disease and its location, extent and duration especially 
must be taken into account. 



NASAL PLETHYSMOMETRY AS A NEW TEST 
FOR SINUS THROMBOSIS 

H. A. E. van DISHOECK, M.D. 

AMSTERDAM, NETHERLANDS 

The technic 1 here described is based on the fact that compression of 
the healthy jugular vein while the other jugular vein is obstructed in 
most cases causes congestion of the wide venous spaces of the nasal 
turbinates. The swelling of the conchae can be seen in some cases by 
anterior rhinoscopic examination (fig. 1), but it can be clearly demon- 
strated in every case by means of a simple apparatus, the nasal 
plethysmometer (fig. 2). 

The nasal plethysmometer 2 consists of two small inflatable rubber 
balloons, A and B, each of which is mounted on one leg of a small manom- 
eter, C. When one of these balloons or both are introduced into the 
nose, one can blow them up without displacing the meniscuses, by means 
of the bridge, D, while the clip, E, is placed on the rubber connection, F. 
When the bridge is closed with the clip, E, on the rubber connection, H, 
every variation in conchal swelling will result in a displacement of the 
manometer fluid. 

The instrument can be used in two ways, i. e. : 

1. Plethysmometria nasalis unilateralis (fig. 3 A), in which one bal- 
loon is introduced into the nose on the side where the jugular vein will 
be compressed first and then into the other side. The apparatus is fixed 
to the nose with adhesive plaster. This method provides -a sensitive test, 
but has the disadvantage that the pulse and respiration are clearly visible. 

2. Plethysmometria nasalis duplex (fig. 3 B), in which the balloons 
are introduced one into each nostril. This is a differential method, by 
which the pulse and respiration are not recorded and only the difference 
between the swelling in the right and in the left nostril is recorded. 

The balloons must not be inflated too much, because this will empty 
the venous spaces. A pressure of 10 cm. of water is sufficient to bring 
the balloon into close contact with the concha. The pressure by 
which the jugular vein is compressed must allow a free passage in the 
carotid artery; otherwise, anemia of the nose and the contents of the skull 
will follow, with paradoxic results. I was able to show that an effect can 

From the Ear, Nose and Throat Clinic of the University of Amsterdam, under 
the direction of Prof. Dr. A. de Kleyn. 

1. van Dishoeck, H. A. E. : Acta oto-laryng. 26:53, 1938. 

2. Obtainable from Lifa, Breestraat 95, Netherlands. 
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be obtained with a pressure of 10 cm. of water ; with 50 cm. of water 
one usually has the maximum effect. In order to apply a graded pres- 
sure, a special metal collar, mounted on a board with inflatable pads on 
both sides, was used (fig. 4). 



Fig. 1. — Inspection (A) during pressure and (5) after release; conchal swelling 
in a case of sinus thrombosis during pressure on the jugular vein of the healthy 
side. 



Fig. 2. — Nasal plethysmometer. 

In a normal patient, slight pressure on the left jugular vein will cause 
slight swelling of the left concha and no swelling, or very little, of the 
right one. Pressure on both jugular veins causes considerable swelling 



590 


ARCHIVES OF OTOLARYNGOLOGY 


in both nasal passages. On anterior rhinoscopic inspection, especially, 
the detumescence when the pressure on the veins is released is clearly 
seen. 

In a case of sinus thrombosis on the left, pressure on the left side 
of the neck does not produce swelling, while pressure on the right side 




Fig. 3. — A, unilateral nasal plethysmometry ; sinus thrombosis on the left side; 
pressure on the right jugular vein. B, bilateral nasal plethysmometry ; sinus throm- 
bosis on the left side; pressure on the right jugular vein. 



Fig. 4. — Nasal plethysmometer with collar. 

causes considerable swelling of the right turbinal and a little swelling of 
the left turbinal. 

The positive symptom is thus the marked difference in the conchal 
swelling when pressure is applied on the healthy and when it is applied 
on the obstructed jugular vein. 
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A preliminary nasal examination is neccesary, because the experi- 
mental result may be invalidated by the following circumstances : 

A. The presence of too little cavernous tissue, on account of nasal 
crests, operations or atrophy, 

B. Previous swelling of the nose to its utmost capacity. 

C. Obstruction of the venous connections of the nose and the endo- 
cranial system, e. g., in thrombosis of the cavernous plexus. 

A definite positive result is diagnostically valuable. Only with 
congenital aplasia of the sinus is confusion with thrombosis possible. 

Conversely, the nasal plethysmometer might be used for detection of 
the hypoplasia just mentioned. This abnormality is not at all rare. Of 
1,022 skulls Luiser 3 found a jugular foramen with a diameter less than 
1 mm. in 29; the left side was preferred 5:1. Also, according to 
Rudinger, in 70 per cent of specimens the left sinus is smaller than the 
right; in these specimens there is usually little development of the left 
posterior cranial fossa. When ligaturing the sole functioning jugular 
vein for pyemia or sepsis, while hypoplasia or aplasia of the sigmoid sinus 
on the other side was present, Ruttin 4 observed edema of the brain. 

A slight difference registered by the nasal plethysmometer is not so 
indicative; in such cases the possibility of mural thrombosis with a partly 
patent vessel, of total thrombosis with large collateral veins (fig. 8) and 
of congenital hypoplasia (left sinus) cannot be excluded. The clinical 
picture of the disease must be taken very much into account. 

RESULTS 

Among 16 patients whose sigmoid sinus had been removed from some 
days to a number of years before examination, the symptom was positive 
in 13. It is possible that in some of the remaining 3 the sinus had become 
patent again or that the secondary veins were large enough for the trans- 
port of the blood, as has been indicated. 

In 7 patients in whom the nasal phenomenon allowed a diagnosis 
ante operationem, this diagnosis could later be confirmed by operation 
in 6. In 1, however, a marked excursion of the plethysmometer was 
seen with pressure on the right and on the left as well, but without any 
difference, while on operation sinus thrombosis was found. It is quite 
possible that this failure too was caused by the conditions pictured in 
figure 9. Besides this patient, for 18 other patients with suspected 
sinus thrombosis the negative result of this test was an additional 
reason for postponing the operation. Till now these decisions have never 
been regretted; the findings in later operations or in the further devel- 

3. Luiser: Beitr. z. klin. Chir. 38:642, 1904. 

4. Ruttin : Personal communication to the author. 
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opment of the illness were in the 18 cases not opposed to the interpreta- 
tion of the nasal phenomenon. 

Three cases might be mentioned especially. The first was that of a girl of 17 
for whom the decision for a further operation was based solely on the nasal phe- 
nomenon, even when previous operations and puncture of the sinus showed no 
abnormality. This girl had otitis on the right side and a temperature of 40.8 C. 
(105.4 F.). She presented rigors and a suggestion of nuchal rigidity, and she was 
non compos mentis. During the mastoid operation, the sinus had been well exposed, 
and one got the impression that the vessel was normal and well filled; on puncture 
blood was obtained. On the first day after operation the patient was seriously 
ill. On the second day she again had rigors ; on the third day, vomiting and 
rigors ; on this day pyelonephritis was detected ; on the fourth day she again had 
rigors and herpes labialis; on the fifth day the consulting neurologist found 
general symptoms suggesting involvement of the cerebrum. Lumbar puncture 
released clear fluid ; the blood picture was toxic. Examination with the plethys- 
mometer yielded the following observations : On pressure on the left jugular vein 
there was a marked excursion, and on pressure on the right vein no excursion at 
all was noted. A sinal operation was done and a septic thrombus removed. 
The girl recovered soon after the operation. 

On making a postmortem examination in a second case in which an obstruction 
was diagnosed by means of the nasal plethysmometer abscess of the temporal lobe 
of the brain was found and not thrombosis. Also, in another case of abscess of 
the temporal lobe of the brain the nasal plethysmometer indicated an obstruction. 
These observations make it probable that this method could be useful also for 
localization in cases of abscess or tumor of the brain. 

A third patient has a fistula of the left ear. In an attempt to demonstrate 
the symptom of Mygind (i. e., nystagmus on pressure of the vena jugularis), it 
appeared that on pressure on the left jugular vein nystagmus did not occur but 
on pressure on the right jugular vein it did. With the nasal plethysmometer, 
it was found that the left jugular vein was not patent and only the pressure on 
the right jugular vein registered a result. One might infer that the patient had 
formerly sinus thrombosis which had not been diagnosed. Probably sinus throm- 
bosis is overlooked in many cases, as this condition does not always produce 
symptoms (Holderman, 5 6 Buchband®). 

EXPLANATION OF PHENOMENON 

In order to explain the phenomenon, the following diagrams may be 
of some use. It must, however, be remembered, that they are only 
hypothetic and that no experimental evidence can be given. 

Figure 5 shows a diagram of the normal outflow of the venous blood 
from the skull. Most of the blood leaves the skull by way of the jugular 
veins (A). A small part of the blood emerges by way of the secondary 
venous connections, viz., (1) along the emissary veins and the occipital 
plexus ( B and B') and (2) along the connections of the cavernous 
plexus with the pterygomaxillary plexus {D) , i. e., through the foramen 

5. Holderman, J. W. : Lateral Sinus Thrombosis Without Elevation of Tem- 
perature, Arch. Otolaryng. 1:488 (May) 1925. 

6. Buchband, M. : Monatschr. f. Ohrenh. 71:977, 1937. 
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ovale, lacerum and rotundum (C). The possibility, however, is not 
excluded that occasionally the blood from the pterygomaxillary plexus 
and thus from the turbinates (£) will partly return to the cavernous 
plexus. 

The external jugular vein (/v ) is of no importance in establishing the 
nasal phenomenon. This vessel chiefly drains the blood from the 
external nose. It has also, however, an anastomosis with the deep nasal 
veins. The amount of blood flowing along this vessel appears to be 
negligible. In cases in which the internal jugular vein is obliterated and 



Fig. 5. — Diagram of the normal outflow of the venous blood from the skull. 

only the external jugular vein is patent, pressure on this vessel seldom 
gives rise to a noticeable swelling of the nose. In the study of the prob- 
lem of venous congestion in jugular compression, the possibility of a 
rise of the venous pressure in the retinal vessels and a rise of intra- 
ocular pressure also has been investigated. Even with compression of 
both jugular veins, no increase of pressure could be demonstrated by 
using the dynamometer of Sobrantsky and the tonometer of Schiotz. 
Spontaneous pulsations of the retinal veins occurred in some cases but 
not at all constantly. 

Figure 6 is a survey of the changes which occur in the case of pres- 
sing on the left jugular vein. In this case the blood will find its way 



594 


ARCHIVES OF OTOLARYNGOLOGY 


chiefly by the contralateral sinus and jugular vein, while the secondary 
venous connections, B and C, too, will receive more blood. The result 
will be congestion mainly in the left part of the skull. In this way the 
left cavernous sinus and left pterygomaxillary plexus will be congested, 
and the result is a stasis of the blood in the wide venous spaces of the 
conchae. So the left side of the nasal plethysmometer will be depressed 
a little. 

Figure 7 pictures the changes which occur with sinus thrombosis on 
the right side if the left jugular vein is compressed. In this case, the 



Fig. 6. — Diagram of the outflow of the blood from the skull with pressure on 
the left internal jugular vein. 

secondary venous connections ( B and C ) receive all the blood, and a 
considerable swelling of the turbinates results. One can expect that this 
swelling will be much more pronounced on the left side, because on the 
obstructed side compensatory dilatation will have developed. 

Figure 8 illustrates an exceptional case. As in figure 3 A, sinus 
thrombosis is present on the right. But in this case, the secondary con- 
nections (F) are so large that congestion in the cavernous sinus and 
pterygomaxillary plexus does not result from the pressure on the left 
jugular vein. Hence, no difference in the excursion of the nasal 
plethysmometer is produced by pressure on the right and on the left 




Fig. 7. — Diagram of the outflow of the blood from the skull with sinus throm- 
bosis on the right side and pressure on the left internal jugular vein. 



Fig. 8. — Same condition as in figure / , but with large secondary venous connec- 
tions of the skull and the neck. 
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side, and the symptom is negative although sinus thrombosis is present. 
Moreover, in such cases it is possible that pressure on the right side of 
the neck will compress the large deep veins. In consequence congestion 
in the right part of the skull may result, with swelling of the nose on the 
side where the thrombosis exists. 

COMPARISON WITH THE QUECKENSTEDT TEST 

Probably the explanation and the occurrence of this nasal phenome- , 
non and of the Queckenstedt (Tobey-Ayer) sign may not be the same. 
This phenomenon is caused by the blood which is leaving the skull by the 
abnormal route from the cavernous sinus to the pterygomaxillary plexus, 
while the Queckenstedt sign is caused by the blood which cannot leave the 
skull in sufficient amount and thus results in increased pressure of the 
cerebrospinal fluid by displacement or by interference with its absorp- 
tion. The results of the two tests need not be identical and may complete 
each other sometimes. It ma] r be expected, for instance, that the nasal 
phenomenon will be positive in cases in which the Queckenstedt sign fails 
because of an excessive outflow of blood from the skull by means of the 
smaller anastomoses ( B and C). The reverse will occur when in a 
thrombosed cavernous sinus the connection between the cranial cavity 
and the nose is severed. In this event, as was inferred from a patient 
with this disease, the nasal phenomenon is not demonstrable. In such 
cases there is a greater possibility of the Queckenstedt sign being 
strongly positive. 

As an investigation comparing the results of the two tests made on a 
series of patients in which a lumbar puncture is indicated has not up to 
now been carried out, only a comparison of statistics is possible. The 
recent statistics drawn from Bjork’s extensive investigation of the 
Queckenstedt test in diagnosing one-sided obstruction are not encourag- 
ing. In 16 cases of operatively confirmed sinus thrombosis the test was 
definitely positive only three times. 

The diagnostic value of nasal plethysmometry will be realized only if 
the test is applied on a considerable scale. Although the number of cases 
is not large, the results are encouraging enough to justify continuing in 
this direction. 

SUMMARY 

A new test for sinus thrombosis is described, based on the fact that 
compression of the healthy jugular vein, the other jugular vein being 
obstructed, in most cases causes congestion of the wide venous spaces 
of the nasal turbinates. This swelling can sometimes be detected by 
anterior rhinoscopic examination, but with a specially constructed nasal 
plethysmometer it can be demonstrated in every case. Some abnormal 
conditions in the nose and in the venous connections between the skull 
and the neck which may complicate the interpretation of the test are 
discussed. 



INFECTIONS OF THE PARAPHARYNGEAL SPACE 


HANS BRUNNER, M.D. 

CHICAGO 

The pharynx is a muscular tube lined by a mucous membrane and 
ensheathed b}' the buccopharyngeal fascia. The muscular wall is 
derived from the superior constrictor muscle and the palatopharyngeus 
muscle. As Testut and Latarjet 1 pointed out, the superior constrictor 
muscle is but little developed at the level of the tonsils, which fact is 
important in order to understand the frequency of penetrating infec- 
tions originating in the tonsils. 


ANATOMY 

At the level of the oropharynx and the nasopharynx a small space, 
called the parapharyngeal space or the pharyngomaxillary space, borders 
on the pharynx. In order to study the anatomy of this space three 
horizontal sections through the skull are used, as pointed out in figure 1. 
The first section (fig. 2) passes through the middle of the tonsils and 
shows the following anatomic margins of the parapharyngeal space: 
mesially, the wall of the pharynx; anteriorly, the internal pterygoid 
muscle; laterally, the parotid gland, and posteriorly, the prevertebral 
fascia. Posteriorly and mesially the space continues into the prever- 
tebral space; laterally the space has a free communication with the 
capsule of the parotid gland, which often has dehiscences. 

This space is divided into an anterior and a posterior compartment. 
At the level of the section shown in figure 3 this division is evidenced 
by a fascia having its insertion at the styloid process and extending 
toward the lateral wall of the pharynx. Although this fascia is not 
always present, the division of the parapharyngeal space is absolutely 
necessary from a clinical point of view, since the contents of the two 
compartments are completely different. Within the anterior compart- 
ment are found loose connective tissue, fat, the muscles having their 
insertion at the styloid process, sometimes some lymphatic glands 
(Hall 2 ) and, finally, the lymphatic channels coming from the lateral 
wall of the pharynx and the tonsils and draining into the lymphatic 

From the Depart. bent of Laryngology, Rhinology and Otology, University of 
Illinois College of Medicine. 

1. Testut, L., and Latarjet, A. : Traite d’anatomie humaine, Paris, Gaston Doin 
1931, vol. 4. 

2. Hall, C. : The Parapharyngeal Space : An Anatomical and Clinical Study 
Ann. Otol., Rhin. & Laryng. 43:793, 1934. 
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Fig. 1. — The line 1 indicates the level of the section shown in figure 2; the 
line 2 indicates the level of the section shown in figure 4, and the line 3 indicates 
the level of the section shown in figure 3. The situation of the stylomandibular 
ligament is indicated by 31 , which corresponds to the ligament shown in figure 3 
and marked by 19 . 



Fig. 2. — Section through the parapharyngeal space in the level indicated by 
1 in figure 1. The line 1 indicates the styloid process with the stylohyoid, stylo- 
glossus and stylopharyngeus muscles ; 2 , the internal pterygoid muscle ; 3 , the 
masseter muscle; 4 , the mandibula; 5 , the inferior alveolar artery and nerve; 6 , 
the facial nerve ; 7 , the parotid gland ; 8 , the external carotid artery ; 9 , the vena 
fascialis posterior; 10 , the parotid fascia; 11 , the vena jugularis interna and the 
ninth nerve ; 12 , the eleventh nerve ; 13 , the internal carotid artery and the tenth 
nerve; 14 , the superior cervical ganglion of the truncus sympathicus; 15 , the atlas 
with the prevertebral fascia ; 16 , the longus capitis and longus colli muscles ; 17 , the 
hypoglossal nerve, and 18 . the tonsillar palatina (Corning, H. K. : Lehrbuch der 
topographischen Anatomie, ed. 3, Wiesbaden, J. F. Bergmann, 1911). 
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glands within the parotid and the tipper portion of the deep cervical 
glands, situated along the internal jugular vein and the inferior border 
of the digastric muscle. In the posterior compartment are found the 
internal carotid artery, the internal jugular vein and the glossopharyn- 
geal, pneumogastric, spinal accessory, hypoglossal and sympathetic 
nerves. 

The second section (fig. 3) passes through the inferior border of 
the parotid gland at the level of the mandibular angle and shows an 
actual division of the parapharyngeal space produced by the traversing 
stylopharyngeal muscle. The posterior compartment is not much 
changed. It contains the internal carotid artery, the internal jugular 
vein, the ascending pharyngeal artery, the pneumogastric, glosso- 
pharyngeal and hypoglossal nerves and, embedded in the prevertebral 
fascia, the sympathetic nerve. 



Fig. 3. — Section through the parapharyngeal space in the level indicated by 3 in 
figure 1. The line 1 indicates the platysma. myoides muscle; 2, the mylohyoid 
muscle; 3 , the geniohyoid muscle; 4, the lingual artery; 5, the hyoglossus muscle; 
6, the glossopha^ngeal nerve; 7, the genioglossus muscle; 8, the styloglossus 
muscle; 9, the stylopharyngeus muscle; 10, the sympathetic nerve; 11, the styloid 
process ; 12, the digastric muscle ; 13, the sublingual gland with the submaxillary 
duct; 14, the submental artery and vein and the mylohyoid nerve; 15, the lingual 
nerve; 16, the submaxillary gland; 17, the external maxillary artery; IS, the 
tonsillar artery ; 19, the ligamentum stylomandibulare ; 20, the ascending pharyngeal 
artery ; 21, the parotid gland ; 22, the internal carotid artery ; 23, the parotid gland ; 
24, the external parotid artery ; 25, the vertebral artery ; 26, the stylohyoid muscle ; 
27, the vena vulgaris interna; 28, the Iwpoglossal nerve; 29, the accessorius 
nerve; 30, the digastric (posterior belly) muscle; 31, the sternocleidomastoid 
muscle; 32, the longissimus capitis muscle; 33, the occipital artery, and 34, the 
splenius muscle. (After Wirtinger.) 
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Quite different conditions are found as far as the anterior compart- 
ment is concerned. Since the lateral margins of the space, seen in the 
aforementioned section (fig. 2), viz., the parotid gland and the internal 
pterygoid muscle, are missing at the level of the section shown in figure 
3, the anterior compartment passes along the styloglossal muscle and 
the glossopharyngeal nerve into the narrow space between the genio- 
glossal and the hyoglossal muscles. This space belongs to the floor 
of the mouth. Laterally and interiorly, as cannot be shown in a 
horizontal section, the anterior compartment is limited by a thickened 
portion of the superficial cervical fascia, called the stylomandibular 
ligament. It should be kept in mind that this ligament closes the anterior 
compartment interiorly; in other words, the anterior compartment is a 
cul-de-sac which ends interiorly at the ligamentum stylomandibulare. 
This ligament lies between the inferior pole of the parotid gland and 
the submaxillarv gland and is of importance in entering the para- 
pharyngeal space. 

The third section (fig. 4) lies above that seen in figure 2 and passes 
through the maxillary sinus. The posterior compartment is unchanged. 
It contains the internal carotid artery and the internal jugular vein. 
Both vessels enter the temporal bone. Between the vessels are the 
pneumogastric and the glossopharyngeal nerves. Finally, at this level 
the styloid process with its muscles is found in the posterior com- 
partment. 

Of great importance is the anterior compartment. Its margins are 
as follows: laterally, the ascending ramus of the mandible and the 
parotid gland; anteriorly and laterally, the external pterygoid muscle; 
anteriorly and mesially, the internal pterygoid muscle; posteriorly, the 
posterior compartment and the prevertebral space, and mesially, the 
lateral wall of the pharynx, which includes at that level the pterygoid 
process with its venous plexus, the levator veli palatini muscle, the 
tensor veli muscle and the cartilaginous eustachian tube. Anteriorly 
the anterior compartment passes into the spaces situated behind the 
maxillary sinus, viz., the pterygopalatine fossa mesially and the retro- 
maxillary space laterally. 

Also, at this level the anterior compartment largely contains, loose 
connective tissue, lymph channels and lymph glands. In addition to 
this, one finds the third branch of the trigeminal nerve (the mandibular 
nerve) coming from the foramen ovale and dividing into the lingual, 
inferior alveolar and auriculotemporal nerves, also the internal maxillary 
artery with its branches, particularly the middle meningeal artery, run- 
ning up toward the spinosal foramen, and finally the veins belonging to 
the pterygoid plexus. 

Summarizing, one gets the following conception of the parapharyn- 
geal space: The anterior compartment lies mesial to the mandible, in its 
inferior portion mesial to, and in its upper portion behind, the internal 
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pterygoid muscle. It extends up to the base of the skull and com- 
municates with the dura and its sinuses along the pterygoid plexus, the 
third branch of the trigeminal nerve and the middle meningeal artery. 
Interiorly it ends as a cul-de-sac at the stylomandibular ligament and 
at the upper pole of the submaxillary gland turning into the floor of the 
mouth at the posterior margin of the mylohyoid muscle. The anterior 
compartment contains in its middle portion loose connective tissue, 
lymph channels, lymph glands, the muscles having their insertion at the 
styloid process, the internal pterygoid muscle and the parotid gland; in 
its inferior portion, loose connective tissue, lymph channels, lymph 
glands and the glossopharyngeal nerve, and in its upper portion, loose 
connective tissue, lymph channels, lymph glands, both pterygoid muscles, 



Fig. 4 . — Section through the parapharyngeal space in the level indicated by 2 in 
figure 1. The line 1 indicates the roof of the epipharynx; 2, the superior con- 
strictor muscle ; 3, the pterygoid process ; 4, the tensor veli palatini muscle ; 5, the 
levator veli palatini muscle; 6, the ascending pharyngeal artery; 7, the internal 
carotid artery; 8, the vagus nerve; 9, the glossopharyngeal nerve; 10, the acces- 
sorius nerve; 11, the hypoglossal nerve adjacent to the ganglion superius of the 
sympathetic nerve; 12, the jugularis interna; 13, the styloid process and the stylo- 
pharyngeus muscle ; 14, the occipital artery ; 15, the facial nerve with its artery ; 
16, the processus mastoideus ; 17, the auriculotemporal nerve ; IS, the parotid gland ; 
19, the superficial temporal artery; 20, the internal maxillary artery; 21, the 
mandibula; 22, the inferior alveolar nerve; 23, the lingual nerve; 24, the middle 
meningeal artery; 25, the internal maxillaiv artery; 26, the external pterygoid 
muscle; 28, the inWl . al pterygoid muscle; 29, the pterygoid process; 30, the fat 
of Bichat, and 31, the masseter muscle. (Modified after Testut.) 
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the muscles of the soft palate, the veins of the pterygoid plexus, the 
internal maxillary artery with its branches (middle meningeal artery), 
the third branch of the trigeminus and the parotid gland. The posterior 
compartment also extends to the base of the cranium and communicates 
with the dura and its sinuses along the internal carotid artery, the 
internal jugular vein and the posterior cranial nerves. Inferiorly it 
extends to the upper aperture of the chest. The chief contents of this 
compartment are in all levels essentially the same : loose connective 
tissue, the internal carotid artery, the internal jugular vein, the deep 
cervical glands, the cranial nerves and the sympathetic nerve. 

PATHOLOGY 

The parapharyngeal space often becomes infected. The source of 
infection is usually inflammatory disease of the mucous membrane 
of the pharynx, particularly of the tonsils. My associates and I have 
observed at the Policlinic in Vienna 20 cases of infection of the para- 
pharyngeal space. 3 In 16 instances the infection followed inflammatory 
disease of the mucous membrane of the pharynx; in 1 it followed a 
tonsillectomy; in a second, inflammatory disease at the base of the 
tongue; in a third, carcinoma of the tonsil, and in another a radical 
operation on the middle ear. The last case is of particular interest. 

Case 1. — A man, 33 years old, had had a radical operation on the left side in 
1929 because of cholesteatoma of the middle ear. After the operation perichondritis 
developed. On May 6, 1936, he complained of pain in his left ear. On May 8 
his temperature rose to 100.4 F. He complained of pain on opening his mouth 
and of diplopia. The trismus increased. On May 12 he again had a temperature 
of 100.4 F. The clinical findings were deformity of the concha after peri- 
chondritis, membranous atresia of the external auditory canal, a little fetid secretion 
from the external canal, a little swelling in the region of the parotid gland, 
trismus and paresis of the left abducens nerve. On May 14 the ear was reopened. 
A mass of tough connective tissue was found within the cavity of the mastoid, 
the middle ear and the external canal. After the removal of this mass pus drained 
from the middle ear. A new plastic operation could not be performed, since 
the posterior wall of the membranous canal was absent. On May 15 and 16 the 
temperature was 103.3 F. ; on May 17, 101.5 F. When the swelling in the region 
of the left parotid gland was compressed, a considerable quantity of pus escaped 
through the anterior wall of the external canal. With a probe, a fistula was 
found extending from the anterior wall of the external canal into the para- 
pharyngeal space. On May 19 the fever decreased, but the anterior pillar of the left 
tonsil was definitely red. On May 22 the temperature was normal, but the patient 
still had diplopia, and through the fistula in the external canal pus still drained. On 
May 30 the diplopia disappeared and mastication was normal. On June 4 a 
granulomatous mass was found at the junction of the cartilaginous and the bony 
external canal in the anterior wall. The fistula was still draining. On August 

3. Some of these cases have been published extensively by my former assistants. 
Dr. Waldapfel and Dr. Grabscbeid, and me. 
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5 the temperature was again 102.2 F. ; the region of the left parotid gland again 
was swollen. In the afternoon of the same day the pus spontaneously broke 
through the fistula into the external canal, and a decrease of temperature and pain 
followed. By August 11 the patient had recovered. 

In this case the pus broke through a fistula in the anterior wall of 
the external canal into the parapharyngeal space. In addition to this 
the infection also broke into the meninges and produced paresis of the 
abducens nerve, probably by serous meningitis. All these unusual com- 
plications developed because of the firm connective tissue which closed 
the external canal. 

Aside from such rare sources of infection of the parapharyngeal 
space interest is focused just on the infections which originate in the 
mucous membrane of the pharynx, particularly in the tonsils. It is well 
known that these infections can travel by three different routes : 
(1) They can pass by contiguity from the mucous membrane into the 
parapharyngeal space; (2) the}'' can pass along the lymph channels, 
and (3) they can pass along the blood vessels. 

A few years ago these different pathways were intensively discussed. 
Today it is known that the infection passes most often along the path- 
ways mentioned under 1 and 2. However, the question concerning the 
pathways has but theoretic interest, since, as a rule, infections do not 
pass into the parapharyngeal space along a single way and since even 
microscopic examination does not always permit one to decide whether 
thrombophlebitis of the veins has to be considered as a cause or as a 
result of the suppuration within the surrounding connective tissue. 
Sjoberg 4 published 2 cases in which the condition was microscopically 
proved. Both the patients had thrombophlebitis of the veins and sup- 
puration within the connective tissue of the parapharyngeal space. 
Sjoberg explained the thrombophlebitis of the veins as a result of the 
surrounding suppuration, and he was probably right. 

It must be particularly denied that thrombophlebitis of the small 
veins within the peritonsillar tissue and within the parapharyngeal space 
often grows into the jugular vein producing thrombophlebitis. This 
conception is contrary to the general experience that a thrombus seldom 
grows from small veins into larger veins, and, indeed, it may be said 
that, in general, thrombophlebitis of the small veins surrounding the 
tonsil often occurs without producing an infection of the blood stream 
and furthermore that thrombophlebitis of the internal jugular vein is 
not common in deep infections of the neck. Summarizing the cases of 

4. Sjoberg, A. A.: Contribution to the Pathogenesis of Septic Complications 
of Tonsils, Acta oto-larvng. 25:6S, 1937. 



604 


ARCHIVES OF OTOLARYNGOLOGY 


Waldapfel 5 6 and of Beck G and those observed by my associates and me, 
there are 85 cases of deep infections of the neck, in but 8 of which 
(about 9 per cent) has thrombophlebitis of the internal jugular vein 
appeared. 

When the infection has penetrated into the parapharyngeal space it 
first affects the anterior compartment, since this part of the parapharyn- 
geal space lies closest to the mucous membrane. On the virulence of 
the bacteria, on the resistance of the patient and probably on the indi- 
vidual variability in structure of the superior constrictor muscle and the 
connective tissue depend the further changes within the parapharyngeal 
space. However, it might be said that slight infections of the para- 
pharyngeal space occur more often than is usually assumed, particularly 
after inflammatory diseases of the tonsils. Furthermore, it is possible 
that in instances of apparent focal infection coming from the tonsils 
the focal infection originates not within the tonsil but within the para- 
pharyngeal space. Aside from the more or less chronic inflammatory 
diseases of the parapharyngeal space, one has to consider the changes 
following acute inflammations of the mucous membrane of the pharynx. 

First of all lymphadenitis practically always accompanies acute 
tonsillitis and peritonsillitis. Under circumstances not exactly known 
it is possible that the infected glands which are adjacent to the internal 
jugular vein infect the vein before actual suppuration occurs within 
the parapharyngeal space or within the glands. The infection of the 
wall of the vein may or may not be followed by the development of a 
thrombus. At any rate, it is possible for sepsis to develop soon after 
the onset of angina and the condition is called, therefore, “fulminant 
sepsis after angina. Such cases have been studied particularly by 
Goodman 7 8 and Waldapfel, s but as early as 1912 Ruttin 9 observed a 
similar pathologic picture in a case in which a cervical gland infected 
from otitis media infected the jugular vein and thus the clinical features 
imitated those of sinus thrombosis. 

The pathologic picture in such cases is rarely conspicuous, and I 
wish to emphasize that one sometimes observes cases of fulminant 

5. Waldapfel, R. : Die postanginose Pyamie, Ztschr. f. Hals-, Nasen- u. 
Ohrenh. 23:178, 1929. 

6. Beck, A. L. : Study of Twenty-Four Cases of Neck Infection, Tr. Am. 
Acad. Ophth. 37:342, 1932. 

7. Goodman, C. : Primary Jugular Thrombosis Due to Tonsil Infection, 
Ann. Otol., Rhin. & Laryng. 26:527, 1917. 

8. Waldapfel, R. : Ein weiterer Beitrag zur Pathogenese der postanginosen 
Pyamie, Ztschr. f. Hals-, Nasen- u. Ohrenh. 26:429, 1930; Zur Klinik und Therapie 
der Sepsis nach Angina, Wien. klin. Wchnschr. 40:136, 1935. 

9. Ruttin, E. : Otitische lymphadenogene Septicopyamie, Beitr. z. Anat., Physiol., 
Path. u. Therap, d. Olires 5:40, 1912. 
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sepsis after angina in which a marked pathologic picture cannot be 
discovered even on autopsy. In general, however, the condition is not 
frequent, as Shapiro 10 pointed out in discussing the cases of Gunther. 11 
Dean 12 and Barnhill 13 . My associates and I observed 4 cases of 
fulminant sepsis after inflammatory diseases of the mucous membrane 
of the pharynx. In one of these cases the condition was accompanied 
by agranulocytosis; another was interesting because of the appearance 
of a heart block of short duration. 

Case 2. 14 — R. G., a white man 44 years old, had previously had frequent sore 
throats. Two weeks before his admission to the hospital he again became ill 
with a sore throat, particularly on the right side. He went to bed, and after 
three days he felt better. On the evening of that day, however, he again felt 



Fig. 5 (case 2). — Chart of the temperature and pulse rate. 

pain in the throat; he could not swallow and had fever and a stiff neck. The 
pain became progressive^ worse, and swelling developed on the right side of 
the neck. 

When he was admitted on April 8, 1939, he gave the impression of an ill 
man. Over the right side of the neck extending from the right angle of 
the jaw, 3 inches (7.6 cm.) of the way down along the anterior border of the 

10. Shapiro, S. L. : Deep Cervical Infection Following Tonsillectomy, Arch. 
Otolaryng. 11:701 (June) 1930. 

11. Gunther, IC. : Vier Jahre Tonsillektomie an der Wiirzburger Universities 
Klinik, Ztschr. f. Laryng., Rhin. 17:191, 1928. 

12. Dean, L. W. : Severe Sepsis Following Tonsil Operations, Larvn^occope 

20:739, 1910. ' & 

13. Barnhill, in discussion on Glogau, O.: Abscesses Descending from the Upper 
Air Passages into the Neck and Mediastinum, Tr. Am. Acad. Ophth. 27:393 19?? 

14. Case 2 was observed in the otorhinolaryngologic department of the Uni- 
versity of Illinois. Dr. F. Lederer, head of the department, permitted me to 
publish it. 
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sternocleidomastoid muscle, there was an indurated, somewhat swollen mass, which 
displaced the larynx to the left. The pharynx was red and injected. Just above 
the right piriform sinus was a boggy whitish mass, which hung over the larynx. 
Breathing was not obstructed. The erythrocyte count was 4,900,000, with 85 per 
cent hemoglobin; the leukocyte count, 16,700, with 10 per cent, lymphocytes, 3 
per cent monocytes and 87 per cent neutrophils. On April 11 the leukocyte count 
was 14,700, with 11 per cent lymphocytes, 4 per cent monocytes and 85 per cent 
neutrophils. The patient received high voltage roentgen therapy and sulfanil- 
amide and felt better. On April 14 the leukocyte count was 12,000. Both piriform 
sinuses were filled with pus and mucus; the cords were normal. There were 
no bacteria in the blood. The electrocardiogram showed left ventricular pre- 
ponderance and complete auriculoventricular block with sinus arrythmia. The 
QRS complex was wide and markedly slurred in all leads ; the ST interval in 
leads I, II, III and IV, elevated ; the T wave, prominent in all leads, especially 
in leads II and IV. Nodal arrythmia, complete heart block and bundle branch 
block of the common tvpe, probably on the basis of vagal pressure, were noted 
(fig. 5). 

On April 15 an operation was performed. An incision was made along the 
anterior border of the sternocleidomastoid muscle. The internal jugular vein 
was exposed from the level of the cricoid cartilage to the digastric muscle. A 
large inflamed lymph node was found lying over the internal jugular vein and 
the common facial vein. It was removed. The wall of the anterior facial vein 
was whitish, in contrast with the blue walls of other veins. The vein was 
resected. A thrombus was not found within it. The anterior compartment of 
the right pharyngomaxillary space was opened, but pus was not found. The 
microscopic examination of the lymph node revealed chronic inflammation ; the 
examination of the vein, thickening of the wall due to chronic inflammation. On 
April 16 the patient felt fairly well but complained of difficulty in swallowing. 
The electrocardiogram showed the S-T interval in leads I and II less elevated, 
the PR element prolonged, Tt low, T- isoelectric and T 3 inverted. The heart 
block had then become merely a first degree heart block; otherwise the electro- 
cardiogram was normal, indicating a release of vagal pressure. On April 18 
septic arthritis of the left knee developed. The knee was aspirated, and 25 cc. 
of opalescent, thick, somewhat cloudy but sterile fluid was removed. The electro- 
cardiogram showed tachycardia. The P wave in leads I and III was high and 
sharp, Pi inverted and Ti low and diphasic. The normal electrocardiogram 
indicated the complete release of vagal pressure. From then on recovery was 
uneventful. 

The case is typical. The sepsis set in three or four days after the 
beginning of his angina and was characterized by a general downward 
course, moderate leukocytosis, fever and metastasis. The pathologic 
picture found at operation was not conspicuous — a large lymph node 
adjacent to the vein, chronic inflammation of the wall of the vein and 
edema of the surrounding tissue, in other words, a finding typical of 
fulminant sepsis. In spite of this inconspicuous pathologic picture 
rapid recovery followed the operation. 

The heart block, found at the climax of the sepsis, was explained 
by vagal pressure. According to the findings during operation one 
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rather has to consider septic inflammation of the vagal nerve causing 
the heart block. 

In contrast to fulminant sepsis is slowly progressive suppuration 
of the connective tissue, the lymph channels and the lymph glands 
within the parapharyngeal space, the “abscesses of the parapharyngeal 
space,” particularly studied by Waldapfel. 15 The suppuration is so 
slowly progressive that the abscess may reach an enormous size and be 
surrounded by a thick capsule, which is, as a rule, densely infiltrated by 
polymorphonuclear leukocytes and consists of connective tissue, part 
of which has undergone hyaline degeneration, and of muscle tissue. 
My associates and I observed 12 abscesses of the parapharyngeal space. 

When the infection has a higher degree of virulence “phlegmon of 
the parapharyngeal space” develops instead of an abscess, as first 
described in 1920 by Mosher. 16 My associates and I observed 5 17 such 
cases. In cases of this type purulent necrosis of connective tissue often 
takes place, with development of but little pus. The great danger of 
the phlegmon is that it may spread within the connective tissue spaces 
and affect the veins, particularly the internal jugular vein, with subse- 
quent sepsis, as pointed out by Mosher. 

The propagation of the phlegmon chiefly takes place in the following 
directions : 

(a) The phlegmon penetrates from the anterior compartment into 
the posterior compartment of the parapharyngeal space and spreads 
downward along the sheath of the blood vessels, resulting in thrombosis 
of the jugular vein, mediastinitis, edema of the larynx, pleuritis and 
metastases. 

( b ) The phlegmon penetrates from the anterior compartment into 
the posterior compartment and spreads upward along the sheath of the 
blood vessels, resulting in one or all of the following conditions: 
erosion of the internal carotid artery, phlebitis of the cavernous sinus, 
meningitis and abscess of the brain. 

(c) The phlegmon spreads from the anterior compartment along 
the styloglossal muscle, resulting in phlegmon of the floor of the mouth 
and possibly, though rarely, osteomyelitis of the mandible. 

It must be admitted that the infection spreads, as a rule, from the 
anterior compartment in more than one direction. Nevertheless, it is 
advisable from a clinical point of view to keep the foregoing division 

15. Waldapfel, R.: Parapharvngeale Lymphdriisenabscesse nach Angina, Pract. 
oto-rhino-laryng. 2:69, 1939. 

16. Mosher, H. P. : Deep Cervical Abscess and Thrombosis of the Internal 
Jugular Vein, Laryngoscope 30:365, 1920. 

17. The sum of the cases observed by my associates and me is 21 and hot 20 
because 1 case is mentioned twice since the patient once had an abscess of the 
parapharyngeal space and at another time fulminant sepsis. 
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in mind, particularly the differentiation between fulminant sepsis, 
abscess and phlegmon. The following case, in which an abscess and 
fulminant sepsis originated in the pharynx, shows the importance of 
the described division. 

Case 3. — K. P., a man 55 years old, suffered from polyarthritis for one year. 
On May 30, 1933, he suddenly became ill, with a high temperature and chills. At 
the same time the rheumatic pain disappeared. On June 3 there was a swelling at 
the angle of the right side of the jaw as large as a pigeon’s egg. The swelling 
was firm, slightly tender and movable. Speech was indistinct, but there was no 
hoarseness. The temperature was normal. The right vallecula and the right half 
of the epiglottis were covered by necrotic tissue. The right pharyngoepiglottic 
fold, the right half of the epiglottis and the right aryepiglottic fold were swollen. 
The Wassermann reaction of the blood was negative. The leukocyte count was 
7,500, with 45 per cent neutrophils, 4 per cent juvenile forms, 27 per cent lympho- 
cytes, 8 per cent monocytes, 6 per cent metamyelocytes and 10 per cent myelocytes. 
The sputum did not contain Koch’s bacilli. The temperature on the evening of 
June 9 was 99.5 F. The necrotic tissue disappeared. There was a deep ulcer 
with smooth walls and sharp margins between the tongue and the pharyngoepi- 
glottic fold on the right side. The temperature on June 12 was 9S.2 F. ; on June 17, 
98.7 F. The ulcer at the base of tongue was smaller. The swelling at the angle 
of the jaw increased and was firm, indolent and but little movable. On June 21 
a specimen was taken for biopsy from the margins of the ulcer, which showed 
edema and chronic inflammation. No polymorphonuclear cells could be found 
in the section, but some lymphatic follicles were present. The temperature on 
June 23 was normal. The swelling at the angle of the jaw increased. On June 24 
incision of the swelling revealed a large abscess with a thick capsule consisting 
of hyaline connective tissue, muscle tissue and many polymorphonuclear cells. 
An uneventful recovery occurred. On November 9, 1933, the patient suddenly 
became ill again, with fever and general malaise. On November 10 he was 
drowsy and vomited three times. At noon he was unconscious. During the night 
of the tenth the temperature was 105.6 F. and the pulse rate 88. Meningeal 
symptoms could not be found ; the ears were normal. Both palatoglossal arches 
were red, the right more than the left. In the superior part of the right palato- 
glossal arch circumscribed edema and hemorrhage were seen. The lateral wall 
of the pharynx on the right side and the entire lingual surface of the epiglottis 
were red, as in erysipelas of the pharynx. The epipharynx was normal, as were 
the lungs, spleen, eyegrounds and cerebrospinal fluid. The scar on the right side 
of the neck was red and little swollen. On November 11, the temperature was 
104.2 F. ; the pulse rate. 110. The leukocyte count was 2,000. A smear revealed 
only small and old lymphocytes. On November 12 the patient died. 

At autopsy edema of the base of the tongue, of the mucous membrane of 
the pharynx and of the aryepiglottic folds, swelling of the lymph glands on the 
right side of the neck and acute tonsillitis were noted. The jugular vein was 
normal. Microscopically I observed many necrotic areas in the mucous membrane 
of the base of the tongue and in that of the pharynx. In the region of the vallecula 
there were many subepithelial blood vessels filled with plugs of streptococci. The 
surrounding tissue, however, was but little changed. The tonsils were atrophic, 
and their lymphatic tissue was normal ; the adjacent muscles of the pharynx also 
were normal. Some plugs of streptococci were found within the capillaries in 
the peritonsillar tissue. 
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The patient primarily had a large abscess in the parapharyngeal 
space following an inflammatory disease of unknown origin in the base 
of the tongue. The abscess developed with but few general symptoms, 
as such abscesses always do. However, the blood count was surprising 
even at that time. Usually one finds in such cases either a normal 
blood count or slight leukocytosis. In this case there was slight 
leukopenia, with a great amount of immature marrow cells (6 per cent 
metamyelocytes and 10 per cent myelocytes) and without eosinophils. 
Although I did not know the blood count of the patient under normal 
.circumstances, it must be said that the quoted blood count signalized 
a disturbance either in the development of the polymorphonuclear cells 
within the marrow or in the effusion of the polymorphonuclear cells from 
the marrow into the blood stream. This finding makes it, however, more 
clearly understood why four months after the first recovery the patient 
again became ill with acute pharyngitis combined with typical 
granulocytopenia. 

SYMPTOMATOLOGY 

The symptoms of the inflammatory diseases of the parapharyngeal 
space are dependent (1) on the localization and (2) on the nature of 
the inflammation. In general one can differentiate between two kinds 
of symptoms: (a) general symptoms and (b) local symptoms. The 
local symptoms, which are more marked the more slowly the inflamma- 
tion progresses within the parapharyngeal space (Wessely), 18 can be 
divided into (1) organic symptoms and (2) mechanical symptoms. 

Looking on the three different kinds of inflammatory disease within 
the parapharyngeal space, one finds these clinical entities: In instances 
of fulminant sepsis the general symptoms are in the foreground, viz., 
septic fever and chills and later enlargement of the spleen and jaundice. 
Of great importance in such cases are the findings in the blood. First, 
the absolute number of leukocytes is important. Various findings will 
be noted. There are cases in which marked leukocytosis occurs (accord- 
ing to Shapiro 10 up to 20,000), but there are also cases in which the 
condition is combined with leukopenia and even with granulocytopenia, 
like case 3 of the present series. Waldapfel 19 pointed out that the 
conditions combined with leukopenia have, as a rule, a bad prognosis. 
Furthermore the eosinophils are of importance, since the prognosis 
improves when these cells appear within the blood stream, a good sign 
in all cases of sepsis, as is well known. 

Beside these general symptoms, the local symptoms are of less 
importance. It is true that slight swelling of the glands is seen at the 

18. Wessely, E. : Die endokraniellen Komplikationen nacli Tonsillitis und 
Peritonsillitis, Eine klinische Studie. Monatschr. f. Ohrenh. 66:1190, 1932. 

19. Waldapfel, R. : Ueber Leukopenie bei pharvngogener Sepsis Monatschr f 
Ohrenh. 69:1178, 1935. 
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angle of the jaw and along the jugular vein, but similar findings will 
be obtained with ordinary peritonsillitis. However, a complication 
must be suspected when the jugular vein is tender along its entire 
course or can be felt as a firm cord. But such findings are seldom 
obtained in cases of this type. 

It is true even now that poverty of local symptoms explains the 
frecpient errors in the diagnosis of such cases. Usually the condition 
is mistaken for pneumonia, typhoid fever or acute arthritis. There- 
fore, it must be kept in mind that in every case of angina an inflamma- 
tory disease of the parapharyngeal space is to be suspected, particularly 
of the jugular vein when the fever has not disappeared within three 
or four days or when chills are observed during that time. That is 
particularly true when fever or chills are observed and the inflammation 
of the tonsils has more or less disappeared. Mosher I * * * * * * * * 10 emphasized this 
point. 
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Fig. 6. — Abscess within the parapharyngeal space; temperature chart. 


I wish to mention the following case as typical : 

Case 4.— F. K., a man 40 years old, on June 2 , 1934, became ill with a follicular 
angina. On June 6 , the angina was subsiding, but a chill was observed. On 
June 7 the temperature was 103.8 F. Again a chill was observed. In the upper 
part of the jugular vein a swollen gland was palpable. The tonsils were removed. 
On June 8 the temperature was again 103.8 F. The leukocyte count was 19,100, 
with 65 per cent polymorphonuclear cells, 4 per cent juvenile forms, 23 per cent 
lymphocytes, 7 per cent monocytes and 1 per cent myelocytes. The vessel sheath 
was opened, and an inflamed gland was found adjacent to the internal jugular 

vein. There was no pus within the parapharyngeal space. An uneventful recovery- 

occurred. 

General symptoms are of less importance with abscesses of the 

parapharyngeal space than with fulminant sepsis. Chills are rarely 

present, and the temperature rises but little, to about 100.4 F. (fig. 6). 

According^, signs of general sepsis seldom appear in such cases. Only 

with more progressive conditions are there higher temperatures, 

moderate leukocytosis (often without shifting to the left) and some- 
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times signs of disease of the kidneys. The general symptoms, of 
course, increase rapidly when the abscess perforates its capsule and 
spreads into the connective tissue of the parapharyngeal space. 

However, in such cases the local symptoms, primarily the mechan- 
ical symptoms, are marked. Most striking is the swelling at the angle 
of the jaw. Here is found a firm, little movable, indolent swelling 
covered with normal skin. This swelling grows relatively fast and 
may reach the size of a fist. Since such abscesses, as mentioned earlier 
in this paper, are covered with a thick capsule, fluctuation as a rule is 
missed, as Mosher, 20 Hall 2 and Waldapfel 15 have pointed out. The 
swelling rather gives the impression of a glandular tumor. Against 
this diagnosis, however, is the relatively rapid growth of the swelling 
in a not very ill patient. Sometimes these abscesses feign the aspect 
of woody phlegmon. It is understood that such swellings may produce 
a reduction of the movements of the head. 

The abscesses do not grow only from within outward ; they also 
grow inward and may extend upward along the vertebral column. As 
a result of that direction of growth, the tonsils and the lateral wall of 
the pharynx may bulge inward (prolapse of the tonsils and palatal arch, 
Beck 6 ), and the palatopharyngeal arch and the aryepiglottic folds may 
become edematous, so that marked difficulties in swallowing are noted. 
Finally a moderate degree of trismus is produced in such cases, as 
Shapiro 10 pointed out. by inflammation of the internal pterygoid 
muscle and the pterygomandibular ligament (Uffenorde 21 ). 

Wessely ls referred to the fact that the trismus sometimes may 
disappear without change in the other local symptoms and without 
spontaneous rupture of the abscess. This finding ought to signify the 
penetration of a peritonsillar abscess into the parapharyngeal space. 
My associates and I could observe the same finding in 1 of our cases, 
but we do not agree with Wessely’s explanation of this finding. As our 
case taught us, the disappearance of the trismus without improvement 
of the general and local symptoms does not always signalize perforation 
of the superior constrictor muscle of the pharynx, but sometimes large 
destruction of the internal pterygoid muscle. 

When the abscess develops in the upper portion of the anterior 
compartment or when it extends into that area, organic symptoms are 
added to the mechanical symptoms just mentioned. These organic 
symptoms originate particularly in the trigeminal nerve. The patients 

20. Mosher, H. P. : The Submaxillary Fossa Approach to Deep Pus in the 
Neck, Tr. Am. Acad. Ophth. 34:19, 1929. 

21. Uffenorde, W. : Die vom Schlunde ausgehenden septischen Allgemeiner- 
krankungen mit makroskopischen und mikroskopischen Demonstrationen, in Premier 
Congres international d’oto-rhino-laryngologie, Copenhagen, Th. Linds EfterfoUer 
1928, p. 3. 
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complain of pain in the teeth and of headache, which radiates to the 
temporal area, to the ear or to the occiput. I call particular attention 
to the last mentioned sj-mptom, because some writers explain the head- 
ache as a manifestation of basilar meningitis. According to the 
experience of my associates and me, this explanation is not quite right. 
We ascribe it to a disease of the auriculotemporal nerve, which leaves 
the third branch of the trigeminus just below the foramen ovale. 

In order to demonstrate the symptoms of such abscesses I describe 
the following case, which was long observed and which shows what 
happens when such a condition is not recognized for a long period. 

Case 5. — Air. P., 49 years old, on Jan. 19, 1933, became ill with a sore throat 
and a chill. He did not take his temperature. On January 23 he was better. 
On January 25 he again had a sore throat and a chill. Again the temperature 
was not taken. A few days later an incision was made within the throat, after 
which improvement was noticed. But a few days later he again noticed pain in 
swallowing and an increasing swelling at the angle of the right jaw. On February 
7 he had a septic appearance. However, the temperature was 99.1 F. There was 
a marked swelling at the angle of the right jaw and slight trismus. The right 
tonsil was pushed forward toward the middle line, the palatopharyngeal arch, the 
lateral wall of the pharynx and the right aryepiglottic fold were swollen. An 
incision of the lateral wall of the pharynx did not reveal any pus. On February 8 
the temperature was 99. The displacement of the tonsil, the edema within the 
pharynx and the swelling at the jaw increased, but not the trismus. On February 
9 the temperature was 96.8 F. ; the leukocyte count, 14,900, with 87 per cent 
polymorphonuclear cells, 8 per cent lymphocytes and 5 per cent monocytes. In 
the urine albumin and casts were found. On February 11 the temperature was 
99.3 F. ; the erythrocyte count, 4,200,000; the Sahli reaction, 7S (87 per cent); 
the color index, 1.04, and the leukocyte count, 17,000, with 83 per cent polymorpho- 
nuclear cells, 1 per cent juvenile forms, 10 per cent lymphocytes and 6 per cent 
monocytes. Incision of the right- palatoglossal arch revealed but little pus. On 
February 13 the temperature was 9S.7 F. The swelling within the pharynx and 
at the jaw increased. There was some shortness of breath. On February 14 
the temperature rose to 100.4 F. There was typical woody phlegmon on the right 
side of the neck but no fluctuation and no trismus. On February 15 the temperature 
was 99.7 F. The patient appeared septic. The leukocyte count was 13,500, with 
80 per cent polymorphonuclear cells, 11.5 per cent lymphocytes and 8.5 per cent 
monocytes. Therefore, a prophylactic mediastinotomy was performed, and a large 
abscess within the right parapharyngeal space was drained. The abscess extended 
into the prevertebral space. In the pus streptococci were found. Uneventful 
recovery ensued. 

When such abscesses reach a certain size they may perforate spon- 
taneously. Beck 0 described a case in which the abscess perforated 
into the external auditory canal. In 1 of the cases observed by my 
associates and me a similar, but not identical, condition was met. We 
observed another case in which the abscess perforated through the 
tonsil into the mouth. In this case, indeed, the patient had carcinoma of 
the tonsil with secondary infection of the parapharyngeal space. 
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Case 6. — R. P., a man 50 years old, had had syphilis twenty years before. 
In March 1937 he noticed pain in swallowing and a swelling at the angle of the 
left jaw. Catarrh of the pharynx was diagnosed and treated. The swelling at 
the jaw, however, remained. In April 1937 angina developed, with a temperature 
of 100.4 F. After one week he recovered. On Aug. 13, 1937, he again noticed 
pain on swallowing and suddenly the swelling at the angle of the left jaw increased 
to the size of an apple. Moreover, he noticed pain radiating into the left ear, 
but no fever was observed. Since the Wassermann test was positive, his syphilis 
was treated with 1 cc. of a suspension of bismuth salicylate in olive oil (bis- 
mogenol) twice and 0.45 cc. of neoarsphenamine three times. During the following 
days, the swelling at the jaw increased, and marked trismus developed. On 
August 26 he suddenly expectorated much blood and pus, and the swelling 
decreased. On September 13 a slightly tender, immovable gland was found at the 
angle of the left jaw; furthermore, a large ulcer on the left palatoglossal arch 
and another large purulent ulcer on the left tonsil were discovered. A biopsy 
of a specimen from the ulcer on the tonsil revealed chronically inflamed (gum- 
matous?) tissue but no signs of malignancy. He was treated with iodine. On 
September 22 the conditions were markedly improved. The ulcer on the tonsil 
was clean, the glands diminished and the trismus improved. He again received 
antisyphilitic treatment. On Jan. 1, 1938, the swelling at the jaw was again 
markedly increased, and he again noticed pain on swallowing. A few days later 
he again expectorated blood and pus, and on January 10 the pain on swallowing 
and the swelling at 'the jaw disappeared. On January 3 a large ulcer on the left 
tonsil was found. The ulcer destroyed the entire palatoglossal arch, extending 
forward to the ascending branch of the mandible and upward into the soft palate. 
The ulcer had perforated through the superior constrictor muscle. Glands were not 
found at the angle of the jaw. A second biopsy revealed nonhornifying squamous 
cell carcinoma. He was given a Coutard treatment with roentgen rays. After a 
short period of improvement, he died in May 1938 of cachexia. 

Such spontaneous perforations of abscesses within the parapharyn- 
geal space are not frequent. Certainly the laryngologist should not 
rely on them, as it is more common for the abscesses to perforate into 
the prevertebral space or into the posterior compartment than into the 
mouth or through the skin. 

As far as the clinical aspect is concerned, phlegmon lies between 
fulminant sepsis and abscess within the parapharyngeal space. When 
it develops typically it is characterized by general symptoms as well as 
by local symptoms. As far as the general symptoms are concerned, 
high temperature and chills occur (fig. 7). Nevertheless there are 
exceptions in that sometimes phlegmon of the parapharyngeal space 
may set in with a critical downfall of temperature signalizing a collapse 
of the circulatory system. Orton 22 described such cases, and my 
associates and I also have seen such cases. Accordingly, as in cases of 
sepsis from other origins, the sepsis with collapse temperature has a 
bad prognosis. 

22. Orton, H. B. : Deep Infections of the Neck. Ann. Otol., Riiin. & Larvng 
47:48, 1938. 
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As far as the findings in the blood are concerned, I have to repeat 
what I said regarding fulminant sepsis. My associates and I did not 
observe, however, a case of phlegmon with granulocytopenia. Other 
general symptoms are yellow discoloration of the sclera, disease of the 
kidneys, swelling of the spleen, septic edema of the larynx, edema of 
the brain and, finally, metastases. 

At the beginning of the disease the local symptoms are of course 
not so marked as in the instance of an abscess. Nevertheless, swelling 
at the angle of the jaw, trismus and sometimes swelling in the region 
of the parotid gland may be found early. The local symptoms, how- 
ever, increase, as a rule, when the phlegmon spreads into the surround- 
ing tissue, which can occur, as was mentioned, in three directions: 
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Fig. 7- — Phlegmon of the parapharyngeal space; temperature chart. 

(1) along the vessel sheath, downward, (2) along the pterygoid plexus 
and the third branch of the trigeminus nerve, upward, and (3) along 
the styloglossal muscle, forward. 

In the first event one finds tenderness along the jugular vein, 
tenderness above the clavicle and sometimes a swelling of glands along 
the jugular vein. Many years ago Poulson 23 emphasized that in such 
cases the pus seldom penetrates into the mediastinum, which cor- 
responds with what my associates and I observed. Waldapfel,'’ 
however, found among 44 cases 13 instances (29 per cent) of medias- 
tinitis. Pearse 24 found that gravitation of pus from the neck causes 
only one fifth of the cases of suppurative mediastinitis; in this group, 
however, are found many of the more dangerous infections from 
esophageal perforations. 

23. Poulson, K. : Ueber Abscesse am Halse, Deutsche Ztschr. f. Chir. 37:55, 
1893. 

24. Pearse, H. E. : Mediastinitis Following Cervical Suppuration, Ann. Surg. 
108:588, 1938. 
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In the second event there are typical pain in the teeth, headache 
and a feeling of obstruction of the ears, due to acute serous catarrh of 
the middle ear. Wessely 18 in 3 of his cases observed typical neuralgia 
of the trigeminus nerve. I wish to repeat that from the headache 
per se one should not conclude that basilar meningitis exists. 1 25 have 
previously described a case which belongs in this group. 

In the third case phlegmon of the floor of the mouth developed 
with swelling of the skin, as well as swelling of the mucous membrane 
at the floor of the mouth. 1 26 observed a case of this kind. 

Case 7. — B. F., 45 years old, with a history of frequent sore throat, became 
ill on April 19, 1936, with fever and difficulty in swallowing. On April 20 the 
difficulty increased, and the temperature rose to 104 F. No chill was observed. 
The diagnosis of acute pharyngitis and follicular angina was made. There were 
no swollen glands at the angle of the jaw. In the evening the patient had a 
temperature of 102.2 F. but no chill. On April 21 the temperature decreased. 
On April 22 the temperature again rose to 102.2 F. No chill was observed, but 
there was some shortness of breath. A thorough examination revealed a septic 
color of the face, euphoria, cyanosis and a swelling at the angle of the left jaw 
as large as a fist. The swelling extended into the submental region, and at the 
angle of the right jaw there were some enlarged glands but not as marked 

as on the left side. Fluctuation could not be found. The left vessel sheath was 

tender. There was tenderness above the clavicles. The tip of the tongue was 

elevated toward the hard palate. The floor of the mouth below the tip of the 

tongue was swollen and red. There were plugs of pus at the opening of the 
left submaxillary duct. Both palatoglossal arches were swollen but not markedly 
red. The mucous membrane of the hypopharynx was edematous. The epiglottis 
was edematous and showed on its laryngeal surface a small ulcer. The vocal 
cords could not be seen. The left palatoglossal arch was incised. Pus was not 
found. On April 23 the temperature rose to 102.7 F. without a chill. An external 
operation was planned. After the incision of the skin the patient suddenly died. 

The observations at autopsy were typical of sepsis. The microscopic examina- 
tion of the floor of the mouth revealed phlegmon with the production of but 
little pus and much necrosis. The phlegmon originated within the left para- 
pharyngeal space after follicular angina, traveled, in the form of a horseshoe 
with the convexity toward the spina mentalis, through the floor of the mouth 
and broke spontaneously into the mouth in the region of the right vallecula. 
The phlegmon passed the midline within the transverse space between the genio- 
hyoid and genioglossal muscles. 

It would, of course, be wrong to believe that phlegmon always 
spreads in one of the three directions mentioned. On the contrary, 
one must suppose that it usually spreads in more than one direction. 

25. Brunner, H. : Brain and Meningeal Symptoms of Pharyngeal Origin, Ann. 
Otol., Rhin. & Laryng. 48:259, 1939. 

26. Brunner, H. : Ueber einen Fall von Mundbodenphlegmone nach Angina 
follicularis, Monatschr. f. Ohrenh. 10:1436, 1936. 



616 


ARCHIVES OF OTOLARYNGOLOGY 


However, one direction is always the chief direction. This fact will 
be demonstrated by the following case : 

Case 8 . — D. S., 56 years old, became ill on April 6, 1937, with fever and sore 
throat. On April 7 spontaneous rupture of a peritonsillar abscess on the right 
side was noticed. After the rupture the patient had two chills. On April 8 the 
temperature decreased. The abscess drained well, but she again noticed one chill. 
On April 9 the temperature was 97.5 F. in the morning and 102.2 F. in the 
evening, when she again had two chills. On April 10 I saw her for the first time. 
She did not look septic. Her temperature was 99.3 F. There were swelling at 
the angle of the right side of the jaw, slight tenderness of the right jugular vein, 
headache, pain in the teeth on the right side and moderate trismus. The right 
tonsil was draining well from the upper lacuna. The leukocyte count was 8,350, 
with 75 per cent polymorphonuclears, 5 per cent juvenile forms, 4 per cent mono- 
cytes, 15 per cent lymphocytes and 1 per cent eosinophils. In the evening the 
temperature rose to 102.6 F. Therefore, the vessel sheath was exposed, and 
the parapharyngeal space was opened. No pus but a serohemorrhagic fluid was 
found within the space. Then the tonsil was removed, and a big peritonsillar 
abscess was drained. After the tonsillectomy a fistula was found in the inferior 
part of the tonsillar niche leading into the parapharyngeal space. An uneventful 
recovery occurred. 

In this case the tenderness of the jugular vein indicated that the 
suppuration within the parapharyngeal space had a tendency to spread 
downward along the vein, while the pain in the teeth and the headache 
pointed to an ascending infection. Further, it should be noted that 
leukocytosis was not found and that even the eosinophils had not 
disappeared. The patient, therefore, was operated on in an early 
stage. 

When patients with phlegmon are operated on one often finds but 
little pus. However there is marked hyperemia and a serohemorrhagic 
exudate within the tissue. When the condition has progressed, purulent 
necrosis of the tissue is most often found (gangrenous phlegmon) — 
but not much frank pus. 

The symptomatology of inflammation of the parapharyngeal space 
given in this paper naturally is somewhat schematic, since the margins 
between the three kinds of inflammation I have spoken of are not as 
sharp as one would believe from reading this description. Neverthe- 
less, the different kinds of inflammation within the parapharyngeal 
space each represent a different clinical entity, at least in the majority 
of instances. 

PROGNOSIS 

The prognosis is dependent (1) on the constitutional resistance 
of the patient, (2) on the character of the inflammation and (3) on 
the time when the operation is performed. Of the 4 patients with 
fulminant sepsis seen by my associates and me, 2 died and 2 were cured 
by an external operation. Of our 12 patients with abscess within the 
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parapharyngeal space 2 died and 10 recovered. Included .with the 2 
patients who died is the patient with the carcinoma of the tonsil (case 6) 
and the one in the following unusual case: 

Case 9. — I. H., 34 years old, had a history of frequent sore throats for many 
years. In 1931 his tonsils were removed. On Sept. 18, 1933, pain developed on 
the left side of the throat. Simultaneously he had pain on the left side of the 
occiput and in the teeth of the left side and trismus. Ten days after the onset 
of the disease a swelling on the left side of the neck appeared. The swelling 
was incised by a general surgeon and a little thin pus evacuated, but the tem- 
perature did not decrease. The parapharyngeal space was not opened. A few 
days later tender swelling at the lateral wall of the pharynx behind the niche 
of the left tonsil was discovered. On September 30 the parapharyngeal space 
was opened from the palatoglossal arch by a general surgeon. A considerable 
amount of pus was evacuated, and it was found that the wound within the mouth 
communicated with the wound in the neck. The parapharyngeal space was irri- 
gated daily through the mouth, and a critical fall in temperature occurred. 
However, the patient complained of intense headache. On October 7 the tem- 
perature rose to 106 F. New incisions were made within the mouth, and the 
parapharyngeal space was again irrigated. The temperature slowly decreased, but 
the headache, particularly the pain in the temples and in the right forehead, per- 
sisted. The pain in the teeth did not abate; so a bridge between the upper teeth 
on the left side was removed. On January 2 some scars were found in the left 
palatoglossal arch. The niche of the right tonsil was empty; in the niche of 
the left tonsil there was a small piece of tonsillar tissue. The pharynx and larynx 
were otherwise normal. The diagnosis of an abscess within the right frontal 
lobe was made. The abscess was opened and drained on January 3. On January 
18 the patient died. The autopsy revealed severe purulent pachymeningitis interna 
over the right cerebral hemisphere but no leptomeningitis. Suppuration was not 
found within the parapharyngeal space or the paranasal sinuses. 

An abscess within the left parapharyngeal space followed periton- 
sillar phlegmon. It was clinically characterized by pain in the occiput, 
pain in the teeth and trismus. It was opened from the neck, but the 
parapharyngeal space was not entered. Therefore, the temperature 
did not decrease, and the lateral wall of the pharynx on the left side was 
pushed into the pharynx. Twelve days after the onset of the disease 
the parapharyngeal space was opened from the mouth only. This 
operation gave the patient a few days’ relief, but the pain in the head 
and in the teeth persisted and signalized ascending infection of the 
parapharyngeal space. The general surgeon who operated on the 
patient did not realize the danger and instead of opening the parapharyn- 
geal space radically irrigated it through the mouth. This treatment was 
more dangerous than helpful. (Wessely 18 after injecting india ink 
into the parapharyngeal space under low pressure found the ink at 
the base of the skull, in the vicinity of the foramen ovale.) Indeed, 
the patient seven days after the opening of the parapharyngeal space 
had a high temperature again, and his pain persisted and grew even 
worse. New incisions were made, and the parapharyngeal space was 
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again irrigated through the mouth. The temperature now slowly 
decreased, but the pain did not, and gradually neurologic symptoms 
developed, indicating an abscess within the right frontal lobe. 

There is no doubt that the condition was a metastatic abscess of 
the brain originating from the inflammation within and beyond the 
pharyngeal wall. The fatality was, at least partially, due to the treat- 
ment. It is, of course, impossible to say that the patient could have 
been saved by other treatment, but one can say that the treatment 
administered was not the proper one. 

Of the 12 patients with abscess within the parapharyngeal space 
seen by my associates and me, 9 had an external operation. One of 
these died. One patient’s abscess was drained as late as one month 
after the disease. Despite that fact the patient recovered. For 1 
patient the abscess was drained through the mouth. This abscess 
developed after tonsillectomy. The patient recovered. Two patients 
experienced spontaneous rupture of the abscess, 1 case into the external 
auditory canal and the other through the tonsil into the mouth. Of 
those 2 patients 1 died (of carcinoma of the tonsil). 

Of the 5 patients with phlegmon of the parapharyngeal space 4 
died. The 4 who died included 1 who died without operation, 1 who 
died immediately after the incision of the skin, 1 for whom the opera- 
tion was undoubtedly too late, because my associates and I failed to 
make a diagnosis in time, and, finally, 1 in whom the sepsis, originating 
from the phlegmon, developed with such rapidity that even early 
operation could not save him. 

My associates and I lost 8 of 20 patients (40 per cent). This 
mortality is high, since Orton 22 lost only 3 of 16 patients (19 per cent) 
and Beck 0 only 1 of 24 patients (4.2 per cent). The mortality' in our 
series is surpassed, however, by that which Waldapfel 3 reported, for 
he lost 25 of 43 patients (58 per cent). The great difference can be 
explained when one considers that the number of fatalities rapidly 
increases when one has to deal with cases of fulminant sepsis or 
phlegmon and that the cases of Waldapfel 5 were observed at a time 
(1905) when but little was known of deep infections of the neck. 
From our experience I reach the conclusion that of all inflammatory 
diseases of the parapharyngeal space the abscesses have by far the best 
prognosis. 

TREATMENT - 

The inflammatory diseases of the parapharyngeal space must be 
treated surgically. I admit that abscesses of the parapharyngeal space 
may heal by spontaneous rupture. However one never knows if that 
will happen. Therefore, even with abscesses operation is indicated. 
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The first question which arises is whether an endoral or an external 
operation should be performed. In cases of fulminant sepsis and of 
typical phlegmon there can be little doubt. In such cases only the 
external approach can be considered. However, one meets another 
situation when abscesses are concerned. In such cases the surgeon’s 
decision is dependant on the intensity of general symptoms and the 
size of the abscess. One cannot expect an abscess which is accom- 
panied by marked general symptoms or which produces enormous 
swelling on the outside of the neck to heal after an endoral operation 
alone. In such cases the external operation has to be performed. In 
abscesses, however, which have not progressed far, an endoral approach 
is surely justified. The endoral operation should be performed in 
such a manner that the superior constrictor muscle is perforated. It 
will, as a rule, be necessary to remove the tonsil, since one has to 
consider the tonsil as a tampon which hinders the adequate evacuation 
of pus from the parapharyngeal space into the mouth. 

As far as the external approach is concerned, Waldapfel 5 made it 
clear that the surgeon primarily should drain the abscess within the 
parapharyngeal space, the operation on the blood vessels being of 
secondary importance. In connection with the external operation the 
question of anesthesia has to be considered. This is a difficult problem 
when one has to deal with severe sepsis. Local anesthesia with procaine 
hydrochloride in such cases is dangerous, as Waldapfel pointed out. 
I saw a patient who died immediately after the local anesthetic was 
injected (case 7). Likewise rectal anesthesia induced by avertin with 
amylene hydrate is dangerous for patients who suffer from inflammatory 
disease of the upper respiratory tract. Finally, in 2 cases reported by 
Wassmund 27 respiration stopped immediately after the slow intravenous 
injection of 3 to 4 cc. of evipansodium. In 1 of these cases a large 
abscess within the submaxillary space, and in the other an abscess within 
the parapharyngeal space, was observed. General anesthesia with ether 
is apparently the best method, provided that the mucous membrane of 
the upper respiratory tract is not inflamed. A few years ago I advised 
bolstering the circulation of the blood with heart stimulants and with 
blood transfusions before operation in cases of severe sepsis. Naturally 
this advice cannot be followed when the operation has to be performed 
in an emergency. 

The incision of the skin can be made either along the horizontal 
branch of the mandible or along the anterior border of the sterno- 
cleidomastoid muscle. My associates and I prefer the latter incision 
for two reasons. First, this incision avoids the marginal branch of the 

27. Wassmund, M.: Lehrbuch der praktischen Chirurgie des Mundes und der 
Iviefer, Leipzig, 1935. 
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facial nerve, which runs along the inferior border of the mandible, 
and, second, the incision can easily be prolonged if the surgical findings 
demand thorough exposure of the vessel sheath. In cases in which an 
abscess develops within the inferior part of the parapharyngeal space 
elevation of the sternocleidomastoid muscle, as a rule, is sufficient to 
drain the abscess and the parapharyngeal space. However, one meets 
another situation in cases of phlegmon and in cases of abscess which 
develops within the superior part of the parapharyngeal space. In 
these cases the parapharyngeal space has to be drained from the 
stylomandibular ligament. This operation is simple if the anatomic 
conditions are not obscured by swelling of the lymphatics and edema of 
the connective tissue. The stylomandibular ligament, situated between 
the parotid glands and the submaxillar)’’ gland, must be perforated by 
a dilator, which is forcefully introduced into the parapharyngeal space 
in the direction to the tip of the nose. 

If the anatomic situation is not easily recognized it is advisable to 
incise the superficial fascia of the neck and to expose the posterior belly 
of the digastric muscle. The muscle is followed to its tendon, which 
can easily be located where it perforates the stylohyoid muscle. Above 
the muscles the parapharyngeal space can be entered. One can simplify 
the operation by retracting the submaxillary gland forward in the 
direction of the submental spine, which will remove the external 
maxillary artery from the surgical field. However, it is rarely neces* 
sary to elevate the submaxillary gland with its capsule as Mosher zc 
recommends, as the submaxillary gland is but seldom involved. Oral 
surgeons maintain that not more than 2 or 3 per cent of the acute 
inflammations within the submaxillary and sublingual compartments are 
due to the tonsils (Wassmund 27 ). The sheath of the blood vessels 
must be extensively exposed in all cases in which symptoms of sepsis 
occur. It should not be incised, but inspected. If there are adjacent 
lymphatic glands, they must be removed. If, after removal of the 
glands, the sheath is apparently normal further exposure should not 
be made. If there are pathologic changes in the sheath it must be 
opened. Further operative procedure is dependent on the changes in 
the wall of the internal jugular vein. Since it is known that thrombosis 
of the jugular vein is, as a rule, induced by periphlebitis, one is con- 
fronted by a situation similiar to that met on exposure of the sigmoid 
sinus, as Mosher 20 has emphasized. In a case of simple periphlebitis 
combined with fever but without chills, intermittent fever or septic 
symptoms, the periphlebitic focus must be thoroughly exposed without 
incision of the vein. If, in the course of the disease, intermittent 
fever, chills or septic symptoms are observed, the vein must be ligated 
below the diseased area, or the entire periphlebitic focus must be 
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removed. As in disease of the sigmoid sinus, it may happen that the 
wall of the vein heals with development of white scars but the 
endophlebitis and the thrombus remain. In such a case the clinical 
symptoms as well as the white (instead of blue) color of the wall of 
the vein can lead one to the correct diagnosis. 

My associates and I have performed prophylactic mediastinotomy, 
but we no longer do so, for the pus seldom gravitates to the medias- 
tinum; the patients succumb much earlier to the sepsis. When the 
inflamed focus is under control, gravitation of pus practically never 
occurs. If, during the operation, it is discovered that the phlegmon 
extends down to the mediastinum or near it, one should enter it, follow- 
ing the phlegmon. In such rare cases, however, one does not deal with 
prophylactic” mediastinotomy. 

There is not, at this time, much surgical aid for the patients in 
whom a phlegmon of the parapharyngeal space extends into the base 
of the skull. 


307 North Michigan Boulevard. 



OSTEOMYELITIS OF THE FRONTAL BONE 

SURGICAL TREATMENT: WHICH WAY OF APPROACH IS THE BEST? 

KARSTEN ICETTEL, M.D. 

COPENHAGEN, DENMARK 

Osteomyelitis of the frontal bone may be extraordinarily dangerous, 
because of the rapidity with which it spreads and the frequency with 
which it is followed by intracranial complications. The treatment — 
immediate and radical surgical intervention — should therefore be insti- 
tuted automatically when the diagnosis has been made. 

In most cases it originates from acute or chronic sinusitis, and the 
operation has, therefore, two purposes: (1) to remove all the diseased 
part of the bone and to drain possible deep-seated inflammation (lepto- 
meningitis, epidural abscess or possibly abscess of the brain) and (2) to 
clean out and drain the sinuses from which the infection has originated. 

The bone affected by osteomyelitis behaves as though it contained a 
malign tumor. The resection must therefore be performed in healthy 
tissue. It may be difficult, and is sometimes impossible, even during the 
operation to decide with certainty where the bone is healthy. Before 
the operation it is impossible to do so. A procedure must, therefore, be 
chosen which fulfils the conditions mentioned and at the same time gives 
a good cosmetic result. This is possible by the employment of the 
following technic : 

TECHNIC 

A coronal incision is made from one ear to the other above the hair line, 
beginning a little in front of the upper point of attachment of the external ear. 
The incision is made right through the scalp, including the periosteum. There is 
little bleeding, as no branches of arteries of any size are to be found here, the 
few which bleed being ligated. The scalp covering the frontal bone is now easily 
reflected forward over the face by means of a napkin. In this way all the frontal 
bone and the adjacent parts of the parietal bone are laid bare, and a full view 
down to the supraorbital margins is obtained. Unrestricted access is now available 
for resection of the frontal bone, the frontal sinuses, the ethmoid labyrinth and, 
if necessary, the roof of the orbit and the lamina cribrosa. The scalp is then 
drawn back and fixed in its central third by means of mattress sutures or napkin 
clips. Large meches, soaked in dilute solution of sodium hypochlorite (Carrel- 
Dakin solution), and a couple of rubber drains split longitudinally are introduced 
under the scalp from the angles of the wound. Contraincisions are generallv 
made in the “shadow” of the eyebrows, though this can sometimes be avoided, as 
the drainage to the angles of the wound is excellent and a broad outlet to the 
nose has been established after resection of the ethmoid labyrinth. When the 
dressing is changed the whole cavity is washed out from the angles of the wound. 
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As the secretion gradually decreases, the drainage is reduced, and the scalp, 
of which only the central third was fixed immediately after the operation, is 
now brought more nearly into place. If napkin clips have been used, they are 
merely moved a little farther down on the side of the head. When the wound has 
healed the cicatrix is concealed by the hair. The bone gradually regenerates 
entirely, even after extensive resection, and the forehead becomes smooth. The 
cosmetic and mimetic results are shown by some of the illustrations. 



Fig. 1. — Acute bilateral frontal sinusitis and osteomyelitis of the frontal bone. 
Most of the frontal bone on the left, most of the orbital roof and a little less of 
the corresponding osseous parts on the right were removed. 



Fig. 2. — Acute frontal sinusitis on the left and osteitis of the frontal bone. 
The large frontal sinus and the adjacent part of the frontal bone were resected. 
The photographs show the final result. 

The method tvas elaborated by Mygind and was first published by 
his assistant Hvidberg, 1 in 1932. later results being published by 
Mygind 2 himself. 

1. Hvidberg, H. : Nouvelle technique operatoire pour les grandes osteites 
frontales, Compt. rend. Soc. frang. d’oto-rhino-laryng. 45:50-57, 1932. 

2. Mygind, S. Ii. : Heruntesklappen des Skalps bei Ostitis frontalis, Acta 
oto-laryng. 26:537, 1937. 
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Fig. 3 . — Acute frontal sinusitis on the right, osteomyelitis of the frontal bone 
and epidural abscess. A piece of the frontal bone 8 by 7 cm. was resected. 
Examination five years later showed that the whole defect was replaced by a hard 
but somewhat wrinkled bone. 



Fig. 4. — Acute bilateral pansinusitis. The whole of the anterior wall in the 
large frontal sinuses was resected. 



Fig. 5. — Fracture through the squama frontalis, extending downward into the 
orbit and through both the frontal sinuses and the ethmoid labyrinths. 
Sequestrectomy, resection of the lamina cribrosa and incision of the dura were 
performed. 
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He has used the method in 13 cases of osteomyelitis of the frontal 
bone. Eleven patients were cured, and 2 died, but the 2 were extremely 
ill on admission to the hospital, 1 having hemiparesis, which indicated 
intracranial complications, and the other leptomeningitis. The latter 
died during the operation. 

The frontal sinus of only 1 of the patients had been operated on 
before the occurrence of osteomyelitis; none of the other patients had 
been operated on at all, which contradicts the opinion predominant in 
some quarters that in most cases osteomyelitis of the frontal bone occurs 
after, and as a result of, surgical intervention on the frontal sinus. 

Adson and Hempstead, 3 of the Mayo Clinic, independently oh 
Mygind, reported in 1937 an absolutely identical procedure and they, 
too, were able to show excellent results. They, too, emphasized 
the fact that small stab wounds are quite ineffective, as they allow 
only limited drainage and do not permit the removal of necrotic bone. 
Abscess of the brain may result. 

Skillern 4 made a large horizontal incision through the upper edge 
of the eyebrows toward the sides of the cranium and in this way was 
able to draw upward the scalp covering the forehead. The exposure 
of the frontal bone was, of course, excellent, but, judging from the 
accompanying photograph, the cosmetic and mimetic result was hardly 
as good as when Mygind’s method is employed. 

The method also afforded excellent assistance in a case of trau- 
matic streptococcic meningitis with fracture through the squama frontalis 
extending downward into the orbita and through both the frontal 
sinuses and the ethmoid labyrinths, from which sequestrums were 
removed. The lamina cribrosa was also resected, and the dura was 
split, a muddy liquid appearing. Finally a section of the frontal bone 
8 by 13 cm. was removed in this way in resecting a large osteoma ossis 
frontalis. 

SUMMARY 

Unrestricted access for resection of the frontal and the adjacent 
parts of the parietal bone, the frontal sinuses, the ethmoid labyrinth, the 
roof of the orbit and the lamina cribrosa is obtained by a coronal incision 
above the hair line, which permits reflection of the scalp covering the 
forehead forward over the face. The cicatrix is concealed by the hair, 
and, as no branches of the facial nerve and no muscles have been cut and 
as no tense scars are to be found on the forehead, the cosmetic and 
mimetic results are ideal. 

3. Adson, A. W., and Hempstead, B. E. : Osteomyelitis of Frontal Bone Result- 
ing from Extension of Suppuration of Frontal Sinus : Surgical Treatment, Arch. 
Otolaryng. 25:363 (April) 1937. 

4. Skillern, S. R.: Osteomyelitic Invasion of the Frontal Bone Following 
Frontal Sinus Disease. Ann. Otol., Rhin. S: Larvng. 48 :392. 1939. 



THE PIRIFORM SINUS 


ANATOMIC AND CLINICAL OBSERVATIONS, WITH A REVIEW OF 

THE LITERATURE 

HENRY P. SCHUGT, M.D. 

NEW YORK 

The piriform sinus, also termed recessus, or fossa, pyrifomis, is 
occasionally described as being part of the larynx, but, since it lies out- 
side of that organ, is, strictly speaking, part of the hypopharynx. It 
appears as a deep depression between the cricoid and arytenoid cartilages 
and the posterior surface of the thyroid cartilage on each side of the 
larynx. It is situated beneath the pharyngoepiglottic fold. Its mucous 
membrane laterally adjoins the posterior surface of the ala of the thy- 
roid cartilage. In its anterior part is a low fold, the plica nervi laryngei 
superioris, which is produced by the internal branch of the superior 
laryngeal nerve and which runs downward and medially (fig. 1). The 
piriform sinus is limited above by the hyoid bone and below by the 
lower border of the cricoid cartilage. In many persons, especially those 
who are not too obese, one can see a white line running obliquely through 
the piriform sinus. This line marks the upper border of the thyroid 
cartilage (fig. 1). 

One cannot see all these details on examining every larynx with the 
mirror but often only what is shown in figure 2. Phonation aids in 
bringing out further details. The plica nervi laryngei is rarely percep- 
tible in the living subject. However, as Zuckerkandl has already pointed 
out, the nerve running through this fold can occasionally be seen 
shining through the mucosa in cachectic persons. I have, however, seen 
the nerve in its entire course through the piriform sinus in a number of 
perfectly normal patients (fig. 1). In other patients one sees only a part 
of the nerve (fig. 3). The superficial course of this nerve, as I shall 
point out later, is of interest in several respects. 

Anomalies of the piriform sinus are relatively rare. One of the 
more common ones, if it can be called an anomaly, is the projection 
of the upper cornu of the thyroid cartilage into the piriform sinus. In 
such cases one sees a rounded prominence, which is hard to the touch 
(fig. 4). It does not cause any symptoms. On a few occasions I have 
seen folds in the piriform sinus which might be attributable to retarded 
development (fig. 5). Sometimes a fractured hyoid bone projects into 
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Fig. 2.— Left piriform sinus, showing no details. 
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the lumen of the hypopharynx and is seen a little above the piriform 
sinus. Similarly, fractures of the large cornu of the thyroid cartilage 
can be seen in the piriform sinus if the cornu is bent inward. 

The course of the sensory laryngeal nerve through the piriform sinus 
is so superficial that it is possible to produce anesthesia of the nerve 
by applying a local anesthetic directly to the mucosa of the piriform 
sinus, provided that it is applied for a sufficient length of time. This 
procedure is used by some laryngologists before operations on the 
larynx. 

In some cases of painful deglutition due to tuberculosis in which 
Hoffmann’s method 1 of blocking the nerve by means of an alcohol 



Fig. 5. — A, a fold in the left piriform sinus. 


injection from the outside was unsuccessful I have succeeded in striking 
the nerve through the piriform sinus. 2 

The nerve runs below the pharyngoepiglottic fold in its course 
through the piriform sinus (figs. 1 and 3). The site of injection should 
therefore be in this area. As already mentioned, the nerve can be seen 
as clearly as shown in figure 1 in only the occasional larynx. It is not, 
however, necessary to see the nerve in order to block it by injection. 
A knowledge of its position in the piriform sinus is sufficient, and the 

1. Hoffmann, R. : Daueranaesthesie im tuberkulosen Kehlkopf, Miinchen. 
med. Wchnschr. 22:739-740, 1908. 

2. Schugt, H. P.: Superior Laryngeal Nerve Block Anaesthesia Via the 
Pyriform Sinus in Tuberculosis of the Larynx, Am. J. Surg. 7:659-661, 1929. 
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injection need be made only superficially. I have used the Alexander 
syringe with a curved cannula and a fine point. Not more than 0.5 cc. 
of alcohol should be injected. The patient generally experiences a pain 
in the ear which is similar to the typical pain felt when Hoffmann’s 
method of injecting from the outside is used. The danger of necrosis 
of the mucosa developing may be argued as a point against the method, 
but I have not as yet observed such a complication. This method should 
not and cannot supplant that of Hoffmann but may be used in cases in 
which his and other methods have failed. 

The Hoffmann method is used for operative purposes when the 
sensory nerve is to be blocked through infiltration with procaine 
hydrochloride or a similar local anesthetic. I have been able to produce 
as satisfactory anesthesia in a series of cases by injecting procaine 
hydrochloride around the nerve in the piriform sinus. The approach 
from the outside is, however, less disturbing to the patient and easier 
for the physician. 

The mucosa of the piriform sinus is made up of the same stratified 
squamous epithelium as is found in the rest of the pharynx and also con- 
tains a number of mucous glands which are subject to variation. While 
in one case it may be difficult to find even one mucous gland, in another 
there may be several. They are most often found in the greatest num- 
ber on the outer surface of the arytenoid cartilages. They are rarely 
found on the inner surface of the thyroid cartilage (Dobrowolski s ). 
The mucous glands of the piriform sinus rarely show cystic degenera- 
tion, a condition which is more often seen on the arytenoid cartilages 
and on the aryepiglottic fold. Congenital cysts the lining of which can 
be seen in the piriform sinus and which are really subepithelial cysts, 
as they do not arise from the mucous membrane of the piriform sinus 
although covered by this membrane, are rare. Their removal is best 
accomplished from the outside according to Klose 3 4 : A transverse inci- 
sion between the hyoid bone and the thyroid cartilage is made from the 
outside. The upper border of the thyroid cartilage is then exposed, and 
the thyrohyoid membrane is cut. The upper border of the thyroid carti- 
lage is freed by blunt dissection, and the cyst is removed without entering 
the lumen of the larynx. 

It is obvious that the piriform sinus is subjected to constant irritation 
by food sliding past during deglutition. Whether or not this irritation 
plays a part in the relative frequency of carcinoma in the sinus has never 

3. Dobrowolski, Z. : Lymphatic Follicles of the Mucous Membrane of the 
Esophagus, Stomach, Larynx, Trachea and Vagina in Man and Animals, Pam. 
Towarze. Lek. Warszaw 88:458 and 801, 1892. 

4. Klose, W. : Zwei Falle von seltneren Kehlkopftumoren, Arch. f. Ohren-, 
Nasen- u. Kehlkopfh. 145:154-158, 1938. 
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been proved. The act of swallowing in its relation to the piriform sinus 
can be studied roentgenologically with the use of barium. The latter 
flows to the esophageal orifice on both sides of the epiglottis. The 
divided stream flows along the sides of both piriform sinuses and can 
be seen to unite once more into one shadow at the orifice of the esopha- 
gus (von Pannewitz 5 6 ). 

Acute inflammations localized in the piriform sinus are rare. In 
such cases the patients complain of rather severe pain on the affected 
side. On examination the rest of the pharynx, of the nasopharynx and 
even of the larynx appears normal. 

I have been unable to find much in the literature about the diseases 
of the piriform sinus. Dobrowolski 3 is the only who has gone into much 
detail about its histologic structure. He has shown that in addition to 
the mucous glands previously mentioned there is lymphatic tissue the 
structure of which closely resembles that of the palatine tonsil. He has 
therefore called it the tonsil of the piriform sinus. Of 60 cases he found 
this “tonsil” in 8. It can be found in cadavers as well as in the living 
subject, and it appears as a mass of tissue projecting beyond the mucous 
membrane. It varies in size from that of the head of a pin to that of a 
pea. But the greater part of this lymphatic tissue lies buried in the 
depths of the mucous membrane, so that it actually can be the size of 
a small bean. Figure 6 shows an unusually large mass of lymphoid tissue 
in the piriform sinus, seen in an otherwise normal patient. The “tonsil” 
is situated deeply in the recessus piriformis, near its anterior recess, 
and is sometimes barely visible. 

Wiethe 0 and, among others, Schumacher 7 have confirmed Dobro- 
wolski’s findings. 3 

The lymphatic tissue contains a large number of follicles with ger- 
minating centers, as well as a large centrally located crypt. It is covered 
on its upper surface with pharyngeal mucous membrane, namely, strati- 
fied squamous epithelium. This epithelium also lines the crypt. The 
“tonsil” shows well developed interstitial connective tissue as well as a 
rather firm capsule. Wiethe has described pathologic changes in this 
lymphatic tissue of the piriform sinus. The histologic sections showed 
typical angina just as is found in the examination of the palatine tonsil. 
As a result of his examinations, Wiethe was able to prove that inflam- 

5. von Pannewitz, G. : Partielle Schlucklahmung als Roentgensymptom, 
Fortschr. a. d. Geb. d. Rontgenstrahlen 44:170-177, 1931. 

6. Wiethe, C. : Ueber die Tonsilla sinus piriformis: Ein Beitrag zur 
Aetiologie des akuten Larynxodems, Ztschr. f. Hals-, Nasen- u. Ohrenh. 30:235- 
239, 1931. 

7. Schumacher, S., in Denker, A., and Kahler, O. : Handbuch der Hals- 
Nasen-Ohren-Heilkunde, Berlin, Julius Springer, 1925, vol. 1. 
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matory reactions with peritonsillar edema can occur in the tonsil of the 
piriform sinus. It is easily understandable that this can lead to more 
severe complications. Edemas of the arytenoid cartilage or of the ary- 
epiglottic fold are often seen, which in some cases cannot be attributed to 
primary inflammations of the tissues in the neighborhood or to an injury 
from a foreign body. One can understand in view of the foregoing obser- 
vations that these edemas may develop from diseased lymphatic tissue 
in the piriform sinus. 

Wiethe demonstrated with histologic sections that the cellular infil- 
tration which occurs in the capsule of this lymphatic tissue and in the 
vicinity thereof is similar to that in the palatine tonsil, and that, in his 



Fig. 6. — An unusually large mass of lymphoid tissue in the left piriform sinus 
(personal observation) . 

opinion, can occasionally cause a phlegmonous process of the larynx. 
I have often wondered how certain isolated abscesses within the larynx 
arise, especially those that are found on the inner side of the ala of the 
thyroid cartilage and extend into the piriform sinus. With the majority 
of these abscesses, one knows from the history and physical findings 
that primary tonsillitis or pharyngitis is the probable cause. For others 
there is a traumatic basis (Kernan and Schugt 8 ). Occasionally, there 
is no evidence of any disease in the vicinity of the larynx. Since the 
piriform sinus forms a part of the posterior surface of the thyroid 

8. Kernan, J. D., and Schugt, H. P.: Abscess of the Larynx and Its 
Treatment, Ann. Otol., Rhin. & Laryng. 43:1009, 1934. 
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cartilage, it is possible for an abscess to form in the larynx from an 
isolated infection of the lymph tissue in the sinus if the inflammation 
has penetrated the interior of the larynx by way of the loose sub- 
mucous tissue. In addition, the piriform sinus is the most dependent 
part of the hypopharynx and acts in a way as a receptacle for inflamma- 
tions which may spread from the higher-lying organs, such as the 
pharynx and the tonsils. Such inflammations can easily lead to edema- 
tous conditions in the piriform sinus. This can be better understood from 
a study of the distribution of the lymphatics. The lymphatic structure 
of the piriform sinus will be described in greater detail in the course 
of this article. 

The piriform sinus plays an important part in the diagnosis of 
abscess of the thyroid cartilage, but unfortunately little attention has 



Fig. 7. — Abscess of the larynx pointing into the piriform sinus (A) and 
ventricular band (5). 

been given in the medical literature to its importance. Pieniazek 9 was 
the first to mention the role of the piriform sinus in laryngeal abscesses. 
With infections of the thyroid lamina, the floor of the piriform sinus 
bulges upward (fig. 7), because the upper and posterior portions of the 
thyroid cartilage form an unyielding wall externally (fig. 8). Incisions 
of such abscesses through the piriform sinus are not always completely 
curative. The abscess cavity refills with pus, and after a few days a 
fluctuating mass can again be found in the piriform sinus. In the paper 
previously mentioned, 8 Kernan and I described a method of approach- 
ing such abscesses from the outside through an opening in the thyroid 
cartilage (fig. 9). This permits better drainage. In 1 case I incised the 

9. Pieniazek, P. : Die Yerengerungen der Luftwege, Vienna, Franz Deuticke, 
1901, p. 140. 




Fig. 8. — Section through the larynx to show the extension of an abscess, as 
seen in figure 7. A indicates the abscess pushing into the lumen of the larynx 
and B the abscess bulging into the piriform fossa. At C the arrows show the 
site of the window made through the cartilage in order to approach the abscess. 



Fig. 9. — External approach to the abscess in the larynx and piriform fossa 
through ( A ) exposure of the thyroid cartilage and ( B ) a window in the thyroid 
cartilage. C indicates the inner perichondrium, incised. The abscess was found 
to be between the mucosa and the perichondrium. 
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abscess through the piriform sinus several times before deciding to 
approach it externally through an opening in the thyroid cartilage. There 
were no ill effects from the repeated internal incisions. However, 1 of 
the cases illustrates that the incising of a laryngeal abscess from above, 
as is recommended in the textbooks, should be done with caution, espe- 
cially if there is great swelling and distortion of the parts. The patient 
had considerable swelling in the region of the aryepiglottic fold and 
near the piriform sinus. He was in great distress and had difficulty in 
breathing. The larynx was exposed with a direct laryngoscope, and an 
incision was made into the most prominent part of the swelling. Pus 
was released, but there was also a profuse hemorrhage, which might 



Fig. 10. — Left piriform sinus with dilatation of the superior laryngeal vein (A). 

have been fatal and which subsequently required exposure and ligation 
of the carotid artery. Figure 10 shows the piriform sinus with a dilated 
vein, the superior laryngeal vein. It is not hard to understand that a 
hemorrhage from this vessel or from the nearby artery can occur when 
a laryngeal abscess is incised. 

The anatom}'- of this region explains why inflammations in the piri- 
form sinus do not always remain localized. Posteriorly and laterally the 
piriform sinus is in contact with the posterior surface of the pharynx. 
This in turn is bound to the prevertebral fascia by loose, movable con- 
nective tissue, rich in lymphatics. Thus there is a direct path for inflam- 
mation to spread to the mediastinum. At this point the various ways 
should be described in which abscesses of the posterior surface of the 
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thyroid cartilage, particularly those of the piriform sinus, can invade 
the neighboring tissues of the neck and the mediastinum : 

1. Pus can spread from the piriform sinus along the posterior sur- 
face of the thyroid cartilage and, breaking through the cricothyroid 
ligament, reach laterally into the deep tissues of the neck. From here 
the pus can then follow the great vessels into the mediastinum. Kernan 
and I have described a case. 8 The remarkable thing about this case was 
that the abscess crossed over between the trachea and the esophagus to 
the opposite side and in this way reached the mediastinum on that 
side (fig. 11). 

2. Another path exists from the piriform sinus around the pos- 
terior edges of the thyroid cartilage into the region of the great vessels 
(fig. 12). We described such a case, in which the abscess was drained 
externally through an incision. 8 The pus was found on the outer covering 
of the inferior constrictor muscle of the pharynx. Laryngeal examina- 
tion in this case revealed a large mass involving the right aryepiglottic 
fold and piriform fossa. This mass was displaced toward the left side by 
a swelling of the right lateral pharyngeal wall. The appearance of the 
larynx, together with the presence of an external swelling, was evidence 
that the pus had made its way from the piriform fossa to the outside of 
the larynx and from there to the sheaths of the great vessels. 

3. The abscess in the piriform sinus can break through the thyroid 
cartilage anteriorly without being definitely palpable or visible. This is 
due to its deep position behind the sternohyoid and sternothyroid 
muscles. In such cases the abscess may burrow downward and be imper- 
ceptible until later, after it has descended into the mediastinum. It may 
then appear as a painful swelling in the second intercostal space next to 
the sternum. O. Mayer, of Vienna, 10 described such a case. I, myself, 
have never seen this rare complication. In most instances, when the 
abscess has broken through the thyroid cartilage anteriorly, it can 
fortunately be palpated on the outer surface of this cartilage and thus 
be readily diagnosed. Figure 13 shows the swelling in such a case, and 
figure 14 shows the findings after exposure of the thyroid cartilage. In 
this case necrosis of the upper part of the cartilage was present. A probe 
could be passed from there into the piriform sinus and could be seen 
there on examination with the mirror. 

4. The fourth path has already been mentioned and leads from the 
piriform sinus into the neighboring spatium praevertebrale, from which 

10. Mayer, O. : Beitrage zur Behandlung der Perichondritis laryngea auf 
Grund eigener klinischer und histologischer Untersuchungen, Ztschr. f. Hals-, 
Nasen- u. Ohrenh. 28:309-379, 1931. 
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Fig. 11. — An abscess in the larynx behind the left thyroid plate and in the 
piriform fossa has broken through the cricothyroid membrane and burrowed down- 
ward behind the trachea into the right side of the mediastinum. 


-4 




Fig. 12. — An abscess of the larynx after breaking through the piriform sinus 
into the paralaryngeal space, pushing the sternocleidomastoid muscle laterally. 
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a direct path leads to the posterior mediastinum. Roberts 11 asserted 
that in cases in which an abscess of the piriform sinus ruptures down- 
ward into the posterior mediastinum, the mediastinum can be opened and 



Fig. 13. — External swelling, after the abscess has broken through the thyroid 
cartilage to the outside. 



Fig. 14. — Thyroid cartilage exposed. The dotted line indicates the size of an 
abscess found behind a necrotic area. The probe leads into the piriform sinus. 

drained through the piriform sinus. He has described a case in which this 
treatment was successful. The distance from the piriform sinus to the 

11. Roberts, S. E. : A New Surgical Approach to the Mediastinum Through 
the Pyriform Sinus, Ann. Otol., Rhin. & Laryng. 44:493, 1935. 
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dome of the posterior mediastinum is 6 to 7 cm. In his case of medias- 
tinitis in a child, in which there was “pointing” in the piriform fossa, an 
incision 3.5 cm. deep was made in the fossa. Sixty cubic centimeters 
of pus was released. Roberts made investigations on dogs concerning 
the accessibility to the mediastinum through the piriform sinus. Iodized 
poppyseed oil injected into the piriform sinus of a dog was seen well 
down in the posterior mediastinum three hours later and followed the 
normal cervical curve. He was able to demonstrate that the prevertebral 
cervical fascial planes can easily be separated when approached from 
above through the piriform fossa. He stated the belief that a surgical 
approach to the mediastinum through the piriform sinus is entirely prac- 
tical from both a clinical and an anatomic point of view. V oss 12 opened 
the mediastinal space in 4 cases of posterior mediastinitis through an 
incision of the posterior pharyngeal wall and by tearing through the 
strands of connective tissue with the finger in the retropharyngeal space 
succeeded in establishing good drainage of the mediastinum. This pro- 
cedure approximately corresponds with Robert’s experimental work 
on dogs, even though Voss did not limit himself strictly to the piriform 
sinus. It should therefore be kept in mind that in cases of mediastinitis 
in which an external operative procedure has not been satisfactory, an 
internal exposure, as described by V oss, may be successful. 

The piriform sinus is of further interest as a channel for the lymph- 
atics of the hypopharynx, the upper part of the larynx and part of the 
base of the tongue. The lymph vessels run beneath the mucous mem- 
brane of the piriform sinus and pass through the thyrohyoid membrane 
alongside the superior laryngeal artery to reach the deep cervical 
glands. 13 On their way to these, in some cases, they pass through a row 
of small lymph nodules which lies next to the thyrohyoid membrane 
(fig. 15). These lymph glands are not always present. When they are, 
they lie either in front of or somewhat below the hyoid bone or at 
times beneath the muscles radiating away from the hyoid bone. Most 14 
and Poirier 15 described the presence of such glands at the upper border 
of the thyroid cartilage or, to be still more exact, at the lateral margin 
of the thyrohyoid muscle. In discussing the tumors of the piriform sinus, 

12. Voss, O.: Ein einfaches aber anscheinend unbekanntes Hilfsmittel zur 
Eroffnung gewisser Falle von Mediastinitis posterior, Acta oto-laryng. 26:292- 
304, 1938. 

13. Sappey, M. P. C. : Anatomie, physiologie, pathologie des vaissaux lymph- 
atiques consideres chez l’homme et les vertebres, Paris, A. Delahaye & E. 
Lecrosnier, 1874. 

14. Most, A. : Topographie des Lymphgefiissapparates des Kopfes und Halses, 
in ihrer Bedeutung fur die Chirurgie, Berlin, A. Hirschwald, 1906. 

_ 15. Poirier, P.: Lymphatiques, Paris, Masson & Cie, 1902; Vaisseaux lymph- 
atiques du larynx; vaisseaux lymphatiques de la portion sous-glottique ; ganglion 
pre-larynge, Progres med. (pt. 2) 5:373, 1887. 
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Mikulicz and Kuemmell pointed out that “such an enlargement of the 
glands in the space between the thyroid cartilage and the hyoid bone 
must be considered as very suspicious when it occurs in older people.” 

I have mentioned that the piriform sinus acts as a gathering place 
for the lymphatics of the lower part of the pharynx and the larynx 
and that, as a result of this, congestive symptoms can easily be present 
there when the higher-lying parts, such as the hypopharynx, the base 
of the tongue and the larynx, are infected. With infections of the 
pharynx, there may be not only a swelling but real edema in the piriform 
sinus, and this can spread from there to the epiglottis and the remaining 
portions of the larynx. 



Fig. 15. — Lymphatic system of the larynx, showing the piriform sinus (A) 
with lymphatics passing through the thyrohyoid membrane. B indicates lymph 
nodules near the thyrohyoid membrane (C). (From Sappey. 13 ) 

At this point X should like to call attention to patients who complain 
of more or less severe pain on swallowing, at times long after they 
have recovered from infections of the throat. On examination there is 
definite tenderness to pressure on the lateral border of the thyroid 
cartilage or of the hyoid bone or to pressure over the space between 
them, namely the thyrohyoid membrane. Most of these patients state 
that the pain is not present when eating but only when they go through 
the motions of swallowing. Examination of the throat and larynx usually 
shows slight redness of the hypopharynx or of the lingual surface of the 
epiglottis. At times the lingual tonsil or the piriform sinus may be 
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swollen. The pain on swallowing and the tenderness to pressure over 
the area just described are often accompanied by the sensation of a 
foreign body being present in the throat. The explanation of these 
symptoms in many cases is a painful irritation of the tissues near the 
place where the lymphatics coming from the piriform sinus pierce the 
thyrohyoid membrane. In addition to this, the superior laryngeal nerve 
is situated close to the thyrohyoid membrane and may also easily be 
involved. This would cause the pain to be more severe. 

Since the piriform sinus adjoins the posterior surface of the thyroid 
cartilage and extends to the thyrohyoid membrane anteriorly, it is easy 
to see that inflammations in this sinus can occasionally cause secondary 
infections of the upper and outer part of the throat.' Von Eicken 16 
described a case of this sort in which as the result of an injury to the 
anterior part of the piriform sinus, caused by the removal of a foreign 
body, an infection developed in the uppermost part of the upper pole 
of the thyroid gland. The infection went on to the formation of an 
abscess, which pointed externally. 

It is well known that foreign bodies are easily impacted in the piri- 
form sinus. Pointed foreign bodies, such as needles and fish bones, may 
be buried beneath the soft mucous membrane through the act of swal- 
lowing and at times are therefore invisible on examination. Boskowitz 
described a case in which a sewing needle could be shown in the piriform 
sinus only roentgenographically. He subsequently removed it through 
an incision in the sinus. 

In 1904, Von Eicken 17 was the first to describe an unusual finding 
in cases of esophageal diverticulum, namely, frothing in the piriform 
sinus. In America, Chevalier Jackson greatly stressed this finding in 
diseases of the esophagus, and it is called the “J ac l <s ° n sign.” Other 
authors (Oppikofer, 18 Gyorgyi, 19 Freystadtl, 20 Wagener 21 ) have noticed 
this frothing in the following diseases, in all of which there is more or 
less disturbance in swallowing: aortic aneurysm, substernal thyroid, 

16. Yon Eicken, C. : Schilddriisenabszess nach Verletzung des Sinus pyriformis, 
Ztschr. f. Hals-, Nasen- u. Ohrenh, 21:156-161, 1928. 

17. Von Eicken, C. : Die klinische Verwertung der direkten Untersuchungs- 
methoden der Luftwege, Arch. f. Laryng. u. Rhin. 15:372-494, 1904. 

18. Oppikofer, E. : Die diagnostische Bedeutung der Schaumbildung in den 
Sinus piriformes bei Speiserohrendivertikel, Cor.-Bl. f. schweiz. Aerzte 47:1133, 
1917. 

19. Gyorgyi, G. : Die diagnostische Bedeutung der Pharynxtaschenfiillung, 
Fortschr. a. d. Geb. d. Rontgenstrahlen 46:422-427, 1932. 

20. Freystadtl, B. : Kehlkopf und Rachen in ihren Beziehungen zu den Erkrank- 
ungen des Zentralnervensystems, Berlin, S. Karger, 1928. 

21. Wagener, O.: Zur Diagnose der Schlucklahmungen, Beitr. z. prakt. u. 
tlieoret. Hals-, Nasen- u. Ohrenh. 10:230-234, 1918. 
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tumor of the esophagus, esophageal varices and bulbar paralysis. I 
myself have often seen definite frothing with diseases of the esophagus, 
with bulbar paralysis and with substernal thyroid. In some cases of 
progressive bulbar paralysis, the presence of frothy saliva in the piriform 
sinus is the first indication that swallowing is impaired. The patients 
themselves do not complain of difficulty in swallowing in the early stages 
of this disease, and it is only on questioning that they realize that there 
has been some disturbance, as evidenced by a sensation of the food 
sticking in the throat, which necessitated the drinking of fluids to wash 
it down. The extent of the disability to swallow can be estimated objec- 
tively when the symptom of frothing in the piriform sinus is observed. 
This can be best demonstrated by having the patient drink milk. When 
swallowing is normal, the piriform sinus is completely empty after a 
few minutes. When swallowing is disturbed, the blue-white color of 
the milk is still visible even after a prolonged interval. In healthy per- 
sons, frothing in the piriform sinus is never marked, if it is at all present, 
and it varies from time to time in the individual. 

In my experience this sign is a valuable early indication that there 
is a disturbance in swallowing. In a number of patients, my attention 
was called by this sign to the impairment of swallowing even before 
the patients themselves were at all aware of such disturbances. Some 
authors 22 have attempted to explain the mechanism of frothing in the 
piriform sinus, but, as there has been no unanimity of opinion among 
them, I should not like to discuss it further. 

At this point I should like to touch briefly on the methods of exam- 
ining the piriform sinus. In general, examination with the mirror suf- 
fices. When there is any doubt, however, as to pathologic changes, espe- 
cialfy when malignancy is suspected, a direct examination should be 
made. Pathologic changes are most easily overlooked on the medial sur- 
face beneath the arytenoids, in other words, in the deepest part of the 
piriform sinus. The reason for this is that the arytenoid cartilage and 
the aryepiglottic fold often form a deep, sharp angle with the piriform 
sinus, and one cannot always see into this angle with the mirror alone. 
In such cases the arytenoid cartilage and the aryepiglottic fold must be 
pushed aside medially. This is best accomplished by means of the direct 
laryngoscope of Jackson. One is often amazed how extensive some 
changes, especially those due to tumors, may appear, which on examina- 
tion with the mirror were at first not too obvious. The early recognition 
of malignant diseases depends to a large extent on a thorough examina- 
tion of the piriform sinus. 

22. Gerlings, P. G., and den Hoed, D.: The Significance of the Stagnation of 
Secretion in the Valleculae Glossoepiglotticae and in the Sinus Pyriformes, Acta 
oto-laryng. 22:519-528, 1935. 
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At the Paris Cancer Institute it has been found that 60 per cent of 
the tumors of the hypopharynx originate in the piriform sinus. Some are 
radiosensitive and show but little tendency to extension, whereas others 
are malignant. Most of the cancers of the piriform sinus are particularly 
dangerous because of their glandular metastases. The patients usually 
come for treatment only when difficulty in swallowing has developed, 
a symptom which indicates an extension to the pharyngeal wall. One 
should be suspicious of a beginning cancer of the piriform sinus in 
patients of advanced age with complaints of tickling in the throat and 
a frequent desire to clear it. 

I have already mentioned that the majority of the lymphatics of the 
larynx, especially of its upper part, pass through the piriform sinus. 
This fact seems to me of importance in considering the metastases of 
malignant tumors of the larynx, particularly in cases in which a decision 
must be reached whether a growth is intrinsic or has already spread and 
must be considered extrinsic. Until now one has been guided by whether 
the cervical glands were palpably involved, whether some other change 
in the larynx could be seen or, finally, whether a softening or hardening 
of the laryngeal skeleton could be felt on palpation. Jackson has stressed 
that it is most important to palpate the outer surface of the thyroid and 
cricoid cartilages thoroughly in search for such changes and that the 
presence of a prelaryngeal gland on the cricothyroid ligament must be 
sought, a gland which is frequently overlooked. I believe one can add 
another examination to these, namely, a thorough examination of the 
piriform sinus. 

It is important at this point to discuss once again the lymphatics of 
the larynx, especially those of its upper portion. The lymph drains off 
through four or five vessels that pierce the wall of the larynx beneath 
the aryepiglottic fold and then run past the arytenoid cartilage (fig. 15). 
All these lymph vessels continue beneath the mucous membrane of the 
piriform sinus and along the superior laryngeal artery through the thy- 
rohyoid membrane to the outside. There, in many cases, they pass 
through one or more small lymph nodules which are a part of the chain 
of deep cervical glands and which were described earlier in this paper. 

It must be assumed that the malignant cells reach the cervical glands 
through the lymphatic system of the piriform sinus. One must further 
assume that the lymphatic system of the piriform sinus is already 
involved with carcinoma in many cases, even before such involvement 
is apparent on superficial examination and before it can be demonstrated 
in the cervical glands. It is therefore of great importance to determine 
whether an intrinsic tumor of the larynx has already implanted itself 
in the piriform sinus. In this respect the following changes in the piri- 
form sinus should be considered and looked for. The larynx may deviate 
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toward the uninvolved side when the submucous tissue in the piriform 
sinus is already infiltrated, even though the infiltration is minimal. It 
is therefore important to examine the position of the larynx in relation 
to the lateral pharyngeal wall. This is measured mainly by the distance 
between the aryepiglottic fold and the lateral pharyngeal wall on each 
side. In a similar way the depths of both piriform sinuses can be com- 
pared. Because of the infiltration of the piriform sinus, its floor may 
be raised and it may appear more shallow. Such changes are sometimes 
slight and cannot be seen on examination with the mirror. For this 
reason I have already recommended examining the piriform sinus by 
the direct method or even palpating it with the finger. With the area 
under carefully induced local anesthesia, the index finger can be inserted 
into the larynx and the tissues of the piriform sinuses comparatively 
palpated for changes and thickenings. In the same way, the thyrohyoid 
membrane can be palpated through the piriform sinus for possible infil- 
trations, and the presence or absence of small carcinomatous glands on or 
to the side of the thyrohyoid membrane can be determined, if the mem- 
brane is palpated from the inside through the piriform sinus and at the 
same time from the outside with the other hand. To summarize briefly, 
the following findings in an examination of the piriform sinus for pos- 
sible malignant infiltrations should be considered : 

1. Deviation of the larynx to one side. 

2. Enlargement of the diseased piriform sinus. 

3. Shallowness of the piriform sinus through bulging of its floor. 

4. Hardening of the thyrohyoid membrane. 

5. The presence of small glands on and to the side of the thyrohyoid 
membrane. 
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Chondroma of the ethmoid attracts the attention of clinician and 
pathologist alike — the former because of its bizarre course and symp- 
toms ; the latter because of its comparative rarity. Chondroma is rare 
in any region of the body but is found least frequently in the nose and 
accessory sinuses. The minimal incidence of such neoplasms is attested 
by Geschickter 1 in a classification of 211 tumors of the nasal and para- 
nasal cavities, selected from over 2,000 specimens removed surgically 
at the Johns Hopkins Hospital. In this series there were 19 benign 
epithelial tumors, 139 malignant epithelial tumors, 37 benign tumors 
of connective tissue (exclusive of 76 osteomas) and 16 sarcomas. The 
benign tumors of connective tissue consisted of angioma, plasmocytoma 
and fibroma; no case of chondroma was found. 

Enchondroma, a cartilaginous tumor within a cavity, was first 
described by Muller, 2 in 1836. Virchow 3 in 1857 created the term 
myxoma and divided soft enchondromas into myxomatous enchondroma, 
in which cartilage predominates, and cartilaginous myxoma, in which 
mucous tissue is more abundant. In 1868 Trerneuil 4 reported a case 
of myxomatous enchondroma arising from the ethmoid of a boy aged 
11 years. In McAuliffe’s 5 case myxochondroma in the nose of a child 
8 months old did not appear to involve the ethmoid except by possible 
secondary invasion, as it arose from the inferior turbinate and extended 
upward to involve the lateral nasal wall and the anterior wall of the 
maxillary sinus. Observations on 29 cases collected by Sicard G in 1897 

Presented as a Candidate’s Thesis to the American Laryngological, Rhinological 
and Otological Society, Inc., May 1939. 
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4. Trerneuil, cited by Uffenorde. 7 

5. McAuliffe, G. W. : Myxochondroma in the Nose of a Child Eight Months 
Old, Laryngoscope 48:206 (March) 1938. 

6. Sicard, J.: Des tumeurs cartilagineuses (enchondromes) des fosses nasales, 
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are not strictly applicable to the subject of this discussion, as the major- 
ity of the growths were enchondroma of the septum or a mixed tumor 
of extranasal origin. 

Uffenorde 7 in 1908 recorded the removal by “paranasal rhinotomy” 
of a chondroma arising from the ethmoid of a woman aged 21. During 
three months proptosis, diplopia, nasal obstruction and unilateral head- 
ache had developed, and the mass could be seen by posterior rhinoscopy 
as well as under the middle turbinate anteriorly. The histologic diag- 
nosis was chondroma with myxomatous degeneration. Supplementing 
the case report Uffenorde stated that chondroma is a rare tumor in the 
nose, liable to malignant degeneration; it makes its appearance before 
the age of 25, affects the two sexes equally and grows most often from 
the ethmoid. 

Paradzik 8 reviewed the report by Schlittler of 51 collected instances 
of nasal chondroma and reported 1 of his own, as well as a septal 
chondroma described by Cemach and 2 enchondromas of the ethmoid, 
described by Fraser and by Klaue. 0 His own case was that of a large 
firm chondroma in a man 45 years of age; the duration of only six 
months was considered unusual. Arising from a rather broad base, 
the tumor took in the entire ethmoid area, filled the antrum and canine 
fossa and deflected the nasal septum toward the opposite side; the 
sphenoid sinus and the orbit were not involved. The patient had been 
free of recurrence for six months when last seen. 

Howarth 10 contributed to the knowledge of the subject, although 
his particular case was one of septal involvement. He stated: “The 
. . . case would seem to be worthy of record since chondroma is one 

of the rarest of intranasal tumors and the recorded cases are singularly 
few in number.” He referred to the work of Heymann, 11 and con- 
sidered the tumors best explained as arising from “cartilaginous rests” 
that may occur when the area is undergoing ossification. 

Hopmann 12 described a case of enchondroma arising from the 
ethmoid, encroaching on the septum and filling the sphenoid; the pos- 

7. Uffenorde, W. : Die Chondrome der Nasenhohle und Mitteilung eines 
Falles von Enchondrom des Siebbeins, Arch. f. Laryng. u. Rhin. 20:255, 1908; 
abstracted, J. Laryng., Rhin. & Otol. 23:269 (May) 1908. 

8. Paradzik: Ueber ein Chondrom des Siebbeins, Ztschr. f. Hals-, Nasen- u. 
Ohrenh. 22:505, 1929. 

9. Klaue, H. : Ein Chondrom des rechten Siebbeines, Ztschr. f. Laryng., Rhin., 
Otol. 13:121, 1924-1925. 

10. Howarth, W. : Chondroma of the Nasal Septum, J. Laryng., Rhin. & Otol. 
45:191 (March) 1930. 

11. Heymann, P. : Handbuch der Laryngologie und Rhinologie, Vienna, A. 
Holder, 1900, vol. 3, p. 851. 

12. Hopmann, E. : Enchondrom des Keilbeins, der Siebbeine und der Nasen- 
scheidewand, Ztschr. f. Laryng., Rhin., Otol. 21:454 (Aug.) 1931. 
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terior wall of the latter was destroyed. The symptoms were headache, 
partial anosmia, visual disturbances and proptosis of the right eye. 
Surgical removal of the tumor gave a good cosmetic result and unevent- 
ful recovery. 

Lugli 13 in 1931 published a monograph containing a review of the 
literature to date and the report of a case of ethmoid chondroma in a 
girl aged 11 3 ’ , ears. He also discussed the incidence, origin and exten- 
sion of the neoplasm, the symptoms, the diagnosis and the differential 
diagnosis, especially from osteoma, mucocele and suppurative ethmoiditis 
with orbital perforation. The gross and microscopic pathologic picture, 
as well as the surgical treatment, were covered in great detail. He 
emphasized that, while classed as a benign tumor histologically and 
biologically, chondroma of the ethmoid may appear clinically nonbenign 
and dangerous to the patient; growth is by compression of bony struc- 
tures rather than by infiltration ; the course is slow — in one case 
twenty-five years — and there is a marked tendency to recur. Citelli is 
cited as including the condition in a separate group of tumors of inter- 
mediate gravity, along with osteoma, adenoma and papilloma, rather 
than with frankly benign tumors. 

Rubaltelli 14 reported the successful removal of a walnut-sized 
chondroma from the left ethmoid of a 16 year old carpenter. For 
about five months prior to admission to the clinic there had been pro- 
gressive external deviation, exophthalmos and marked loss of vision of 
the left eye. A hard, fixed, painless mass was palpated in the supero- 
medial angle of the orbit, and a corresponding bulging was noted intra- 
nasally. Operation, with the area under local anesthesia, was performed 
by the centrofacial approach of Citelli; the frontal and maxillary sinuses 
had to be opened to remove aseptic mucoceles which came to view while 
the tumor was displaced, but these cavities did not contain chondroma. 
An excellent cosmetic result was seen after seventeen months, and there 
was no recurrence. 

To a comprehensive survey of the available literature, Menne and 
Frank 15 added a report of a case of slow progressive development of 
chondroma in a laborer aged 44; the growth was not recognized until 
it had invaded the left orbital cavity, and when finally presented for 
treatment it was inoperable, the total course having been four and one- 
half years. The tumor studied by roentgenographic examination and 

13. Lugli, G. : Co ndroma dell’etmoide, Arch. ital. di laring. 50:135 (June) 
1931. 

14. Rubaltelli, E. : Voluminosa condroma etmoidale sinistro con mucocele 
pan-sinusale e grave sindrome oculare, Riv. oto-neuro-oftal. 14 : 48 (Jan.-Feb.) 
1937. 

15. Menne, F. R., and Frank, W. W.: So-Called Primary Chondroma of 
the Ethmoid, Arch. Otolaryng. 26:170 (Aug.) 1937. 
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at autopsy was shown to involve, besides the orbits, the septum, palate, 
nasopharynx, cribriform plate and cranial cavity. The authors pointed 
out that the exact origin of such tumors frequently cannot be determined 
when they are seen in later stages of development; they suggested a 
plausible theory of origin in the processus sphenoidalis septi cartilaginei 
and questioned the ethmoid origin of true chondroma. 

It is evident, then, that chondroma of the ethmoid shows a predilec- 
tion for young patients, chiefly between the ages of 10 and 25 years. 
In my case, presented hereafter, the symptoms were first noticed by 
the patient at the age of 41, although the characteristic slow growth 
may indicate that the actual origin was years earlier. Trauma has 
not been shown to be a factor as with osteoma and mucocele. Develop- 
ment takes place in bony areas during the active growth of the person, 
from “cell rests.” Although nonmalignant, chondroma in this region 
tends to recur ; this clinical habit may be attributed partially to the fact 
that complete surgical extirpation cannot always be accomplished, the 
apparent recurrence being in reality proliferation of remaining tissue. 
Symptoms suggesting involvement of the orbit invariably predominate, 
nasal obstruction being secondary and occurring later in the course of 
the disease. 

Because of the relative rarity of the condition and the complications 
which may intervene in its course, it seems desirable to set down the 
following experience with a patient in whose case the clinical picture 
extended over sixteen years. 

REPORT OF CASE 

Mrs. E. C., aged 56, was referred by an oculist on Nov. 30, 1936 for treatment 
of an orbital abscess which seemed to be related to disease of the accessory sinuses. 
Her past history was interesting; with the exception of a gastric operation in 
1934, all her previous illnesses had been referable to the region of the head. In 
September 1921 she had consulted the late Dr. W. C. Bane on account of a hard 
mass about 1 cm. in diameter, located on the left infraorbital rim below the ocular 
caruncle; it was apparently connected with a similar mass attached to the upper 
lateral nasal wall, extending medially to contact the septum and disappearing 
on external pressure when the intranasal portion was removed. A pathologic 
section was reported as showing chondroma. 

No further symptoms developed until 1927, when similar areas appeared on 
the lateral nasal wall and in the ethmoid region and were removed by the intra- 
nasal route. At this time the tissue removed was softer, and pathologic examination 
of fragments showed myxomatous tissue infiltrated by polymorphonuclear leuko- 
cytes and lymphocytes ; the diagnosis was infected myxoma. 

Again there was comparative freedom from symptoms for six years; in 1933, 
an abscess developed in the canine fossa and was incised infralabially ; about 
a month later it was deemed advisable to perform a Caldwell-Luc operation on 
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the left antrum to facilitate the removal of a cartilaginous mass involving the 
ethmoid and the upper part of the antrum and encroaching on the nasal septum 
sufficiently to push it noticeably to the right. An abscess was encountered on the 
lateral wall of the antrum beneath the mucosa. An intranasal opening was made 
in the middle rather than the inferior meatus. Sections of tissue removed at this 
time were diagnosed pathologically as fibrochondroma. Residual masses of 
cartilage were removed from the lower orbital rim four months later. 

The sinal condition remained quiescent, but in 1934 purulent dacryocystitis 
made its appearance on the left side; this was relieved by repeated lacrimal 
irrigations, but it was impossible to pass a probe from the nasolacrimal duct 
into the nose, and lacrimation continued from that time. A probe could be passed 
into the antrum through the middle meatus at the site of a former antrotomy. 

In August 1936 there was swelling of the left upper eyelid, which progressed 
to a definite orbital abscess (fig. 1) ; this was incised by the family physician and 
later by the oculist, drainage continuing intermittently for more than three 



Fig. 1. — Orbital abscess, seventh day, secondary to obstruction of the frontal 
sinus caused by chondroma. 

months from an opening below and lateral to the midportion of the brow. It was at 
this point in a rather lengthy train of events (Nov. 30, 1936) that the patient first 
presented herself to me. 

Examination disclosed a woman somewhat beyond middle age, in a good state 
of general health, with a fistulous opening in the left upper lid, through which 
a probe could be passed into the floor of the left frontal sinus. The intranasal 
examination revealed a straight septum with no evidence of tumefaction; the 
right side of the nose was normal; a portion of the left middle turbinate was 
absent. High in the ethmofrontal recess a small opening was noted, which, on 
being probed and dilated with frontal sinus sounds, established a communication 
via the nasofrontal duct with the frontal sinus ; this was verified by cross probing 
from the fistulous opening in the brow. A large amount of gelatinous material 
was evacuated from the intranasal opening and good drainage established, with 
the result that within a few days the external wound closed. 
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Roentgen examination of the sinuses on December 12 was reported as follows : 
“Both frontal sinuses are well developed and lobulated by incomplete partitions; 
the right is clear ; the left shows increased density in its superior medial portion and 
toward the outlet. The right ethmoid is clear; the left shows increased density, 
especially in the portion adjoining the orbit; the contour of the upper inner 
margin of the orbit is lost. The right antrum is clear ; the left is clear except in 
the upper inner angle, where increased density is superimposed from the ethmoid. 
The sphenoid sinuses are clear.” 

In view of the failure of previous intranasal procedures to relieve permanently 
a condition which was obviously becoming more extensive, external operation was 
advised. However, the patient, delighted over the clinical improvement, including 
the cessation of the lacrimation present continuously for two and one-half years, 
declined operation. There followed during the next nine months a series of 
some four or five episodes of a few days’ duration when sudden swelling appeared 
in the orbit, followed by spontaneous reopening of the fistulous tract and evacuation 
of an abscess, with partial resolution. These attacks transpired in spite of an 
unchanged intranasal condition, a nasofrontal duct which admitted a no. 14 (French) 
sound and no headache. About May 1, 1937, a definite bulge appeared in the supero- 
medial angle of the orbit, and this area, tense in character, continued to become 
more prominent; on palpation the mass revealed a “celluloid-like” feeling similar 
to that characteristic of mucocele. 

Finally, when the economic hazards incident to hospitalization and operation 
had been overcome, the patient was admitted to Colorado General Hospital on 
October 23, with a diagnosis of chronic ethmoid and frontal sinusitis on the left 
side, recurrent orbital abscess and tumor of the left ethmoid. On admission, the 
temperature was normal; the pulse rate, 80, and the blood pressure, 140 systolic 
and 100 diastolic; a slight systolic blowing murmur limited to the cardiac apex 
and a healed operative scar in the midline of the abdomen were the only abnormal 
physical findings aside from those referable to the ethmofrontal region. Examina- 
tion of the blood showed mild secondary anemia; the urine was normal. 

After preliminary medication with barbiturates followed by hypodermic injec- 
tion of scopolamine and morphine, orbital block anesthesia was accomplished 
with a 2 per cent solution of procaine hydrochloride and epinephrine hydro- 
chloride; this was supplemented by a 5 per cent solution of cocaine hydro- 
chloride administered intranasally for surface anesthesia. Through a Yz inch 
(1.3 cm.) incision a modified Lynch operation was performed. There was a hard 
cystic swelling, 1.5 cm. in diameter, in the region of the floor of the left frontal 
sinus and the left ethmoid, to the nasal side and above the inner canthus ; the 
floor of the frontal sinus and the external wall of the ethmoid were found to be 
necrosed by the tumor and suppuration ; the frontal sinus and the ethmoid 
cells revealed chronic thickened membrane and contained free pus. 

The operation consisted of removal of the tumor and its limiting capsule, with 
exenteration of all accessible ethmoid cells, removal of the floor of the frontal sinus 
and evisceration of the lining frontal mucosa ; a large iodoform oiled gauze pack 
was carried from the ethmofrontal cavity into the nose ; the wound was closed 
with fine dermal sutures. The packing was removed on the second day and the 
sutures taken out on the fourth day, at which time the patient left the hospital ; 
periocular edema subsided rapidly, and healing was well established at the end 
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of ten days. The end result may be best determined by the photograph (fig. 2) 
taken six months postoperatively. It is now two years since the operation; the 
chondroma has not demonstrably recurred, and all sinal suppuration has ceased. 

The report of a pathologic examination of tissue was as follows: 

“The gross specimen was 1.5 Gm. of reddish gray soft tissue and 1.5 Gm. 
of reddish gray bony spicules filled with honey-combing. 



Fig. 2. — Healed scar of ethmofrontal operation on the left, six months 
postoperatively. 



Fig. 3. — Low power photomicrograph, showing the inflammatory reaction at 
the border of the chondroma. 


“Microscopic examination of the soft material was carried out on 5 sections. 
Cells with round nuclei containing granular blue chromatin and well defined nucleoli 
have a pink granular cytoplasm shrunken away from the cell wall. These cells 
appear to be secreting a dark and a light blue foamy material, which with the 
cells are enclosed in a collagen fibril envelope, overlying which is a covering of 
pseudostratified columnar ciliated epithelium. The collagen fibrils show spreading 





652 


ARCHIVES OF OTOLARYNGOLOGY 


apart in a few areas and infiltration of round and plasma cells in many areas. A 
few bony spicules infiltrated by dark blue material are also present. 

“The specimens of decalcified bone were examined in 4 sections. The marrow 
of the bone shows proliferation of connective tissue and infiltration by nests of 
plasma cells. The dense connective tissue overlying the bone is heavily infiltrated 
by round cells. A few acini lined by cuboidal epithelium are embedded in the 
stroma, which is covered over by a pseudostratified ciliated epithelium. A por- 
tion of homogeneous substance, described in the preceding paragraph, lies con- 
tiguous to the bone. 

“The pathologic diagnosis is chronic ethmoiditis and submucous chondroma.” 

Photomicrographs of the sections of tissue are shown in figures 3 and 4. 



Fig. 4. — High power photomicrograph, showing the area of atypical cartilage 
comprising the tumor. 

SUMMARY 

Chondroma of the ethmoid, a rare intranasal tumor, is discussed and 
the rather limited pertinent literature reviewed. A case is reported 
in which the neoplasm was an important contributing factor in the pro- 
duction of orbital abscess- and suppuration of the frontal sinus; opera- 
tion resulted in an apparent cure of the original condition and all the 
related complications. 
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BROOKLYN 

Congenital atresia of the postnasal orifices is due to the failure to 
disappear of normally occurring embryonic structures. The theories of 
its formation ascribe it to ( a ) the persistence of the bucconasal mem- 
brane, (b) the persistence of the buccopharyngeal membrane or (c) the 
overgrowth of the horizontal and vertical processes of the maxillas. 

Schaeffer 1 described the formation and the disappearance of the 
bucconasal membrane as follows: 

Thirty-five (35) day embryos show that the nasal pits have deepened sufficiently 
to partake of the nature of cleft-like fossae. . . . The fossae communicate 
freely with the exterior by means of the nares (anterior nares) but in the absence 
of cboanae (posterior nares) end blindly at their dorsal and inferior termination. 
. . . The dorsal growth or extension of the blind, pouch-like primitive nasal 

fossae meets the ectoderm of the oral fossa. One now finds in these positions the 
bucconasal membranes composed of two layers of abutting epithelium (nasal 
and oral), separating the dorsal portion of the primitive nasal fossae from the 
oral cavity. In 35 to 38 day embryos the membranes are so attenuated that 
rupture ensues and the primitive choanae (primitive posterior nares) are thus 
established and with them communication between the nasal fossae and the oral 
cavity. Lack of rupture of the bucconasal membrane leads to atresia of the 
choanae. . . . 

The amount of mesenchymal tissue remaining between the nasal and the pharyn- 
geal mucous membranes determines whether the atretic mass is to be membranous, 
osseous or combinations of these. The thickness of the obstructing mass depends, 
of course, on the degree of dorsal growth of the nasal fossae and the extent of 
the resorption of the mesenchyme between the nasal and the pharyngeal epithelia. 2 

It appears certain that some thin, atretic membranes located in the 
region of the choanae rupture spontaneously during the early days of 
infancy, leaving little, if any, evidence of the obstruction. 

1. Schaeffer, J. P.: The Various Types of Congenital Atresia of the Nose 
and Their Genetic Interpretation, in the Nose, Paranasal Sinuses, Nasolacrimal 
Passageways, and Olfactory Organ in Man, Philadelphia, P. Blakiston’s Sons & 
Co., 1920, pp. 7-10. 

2. Schaeffer, J. P.: Various Types of Congenital Atresias of the Nose and 
Their Genetic Interpretation, Tr. Am. Laryng. A. 56:126, 1934. 
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The choanae are bounded medially by the posterior border of the 
septum and the nasal crest of the palatal bone, above by the alae of the 
vomer and the body of the sphenoid bone, laterally by the median plates 
of the pterygoid processes of the sphenoid bone and the perpendicular 
plate of the palatal bone and below by the horizontal plate of the palatal 
bone. 

Most writers agree that such choanal atresia is a congenital defect 
and not a pathologic condition. It is a comparatively rare developmental 
anomaly. The first occurrence was noted at necropsy by Otto, of 
Breslau, in 1829. 3 Emmert , 4 in 1853, first recognized and successfully 
operated to relieve bilateral choanal atresia, in a boy of 7 years. Since 
then the condition has been reported with increasing frequency, par- 
ticularly during the past two decades, a tribute to the increased number 
of well trained workers in rhinology and to the more widely diffused 
knowledge that such a deformit}' may occur. At the present time nearly 
200 5 6 cases have been recorded in the literature. 

In the otorhinolaryngologic department of the Royal Infirmary of 
Edinburgh during twenty years ( 1907 - 1926 ) 27,862 patients were 
given nasal examinations and among these 6 (0.02 per cent) with 
unilateral atresia were found. 0 Congenital bilateral occlusion is more 
rarely reported because it often results in death from asphyxia at birth 
and thus remains unrecognized. 

Stewart 0 reported on 2 patients with bilateral congenital atresia in • 
one family, sisters 18 and 15 years old. An infant brother had died 
within forty-eight hours after birth, being bluish and dyspneic. It is 
likely, he stated, that his was a third case in the family. 

Phelps 7 did not regard choanal atresia as hereditary, despite another 
recorded case, in which, in one family, a mother, her 2 sisters, 2 
daughters and a son all had this malformation. 

If unilateral or if bilateral but incomplete, the occlusion may escape 
detection by the patient, the parents and the examining physician for 
many years. Repeated adenoidectomies and occasionally ineffectual 
intranasal procedures have been carried out without the true nature of 

3. Otto, A. W. : A Compendium of Human and Comparative Pathologic 
Anatomy, translated by J. F. South, London, B. Fellowes, 1831; cited by von 
Schroetter. 17 

4. Emmert, C. F. ; Lehrbuch der Chirurgie, Stuttgart, F. and R. Dann, 1853 ; 
cited by von Schroetter. 17 

5. (a) Lebensohn, J. E.: Congenital Atresia of Postnasal Orifices, Ann. 
Otol., Rhin. & Laryng. 32:1128 (Dec.) 1923. ( b ) Cavanaugh, in discussion on 
Lebensohn. 

6. Stewart, J. P.: Congenital Atresia of the Posterior Nares, Arch. Oto- 
laryng. 13:570 (April) 1931. 

7. Phelps, K. A.: Congenital Occlusion of Choanae, Ann. Otol., Rhin. & 
Laryng. 35:143 (March) 1926. 
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the occlusion being discovered. 8 On the other hand, complete bilateral 
occlusion can cause alarming asphyxia in the newborn. The instinct 
for nasal breathing in the newborn is so impelling that unless the mouth 
is forced open or the choanal occlusion is immediately broken through 
asphyxia may result. It is the opinion of many writers 9 that surely a 
number of the deaths listed as “asphyxia neonatorum” have been caused 
by unrecognized, complete, bilateral choanal occlusion. If an infant 
with bilateral choanal obstruction should somehow succeed in breathing 
through the mouth, the chances of its survival are lessened by inter- 
ference with suckling and consequent malnutrition. Nevertheless, a 
standard textbook on obstetrics, by Williams, 10 and one on pediatrics, 
by Holt and Howland, 11 do not mention the condition. Had its possi- 
bility been kept in mind, many infant lives might have been saved. 

In the newborn or in ymung infants, palpating with a probe or 
attempting to blow air through either nostril with a rubber bulb will 
help make the correct diagnosis. When the occlusion is membranous, 
rupture with a probe and dilation with the back of a small mastoid 
curet may give a satisfactory result. 12 In a case of unilateral occlusion, 
the mother may notice that the child can nurse only while lying on the 
obstructed side so that the patent nostril is above and not blocked by 
venous congestion caused by gravity. Complete stenosis of one or both 
nostrils in such young patients is never due to adenoids. 813 This is 
important, as in some cases the true condition has been overlooked and 
the sufferer operated on three times for alleged adenoids. 

Cavanaugh sb reported the case of a 12 year old child whose tonsils 
and adenoids had been removed, the latter on three occasions. The 
inferior and middle turbinates had been excised, and the attending 
physician was reported to have considered an operation on the ethmoid 
sinuses on the affected side of the nose. When the correct diagnosis of 
unilateral choanal atresia was finally made, the discouraged mother 
declined to permit the necessary operation. 

8. (a) Footnote 5. (b) Wright, A. J. M. : Congenital Bilateral Occlusion 

of Choanae, J. Laryng. 37:556 (Nov.) 1922. (c) Colver, B. N. : Congenital 

Choanal Atresia: Two Cases of Complete Bilateral Obstruction, Ann. Otol., 
Rhin. & Laryng. 46:358 (June) 1937. 

9. (a) Footnote 5. ( b ) Clarke, J. P.: Complete Congenital Occlusion of the 
Posterior Nares, Boston M. & S. J. 138:171 (Feb. 24) 1898. (c) Richardson, 
C. W. : Congenital Osseous Obstruction of the Post-Nasal Orifices, Ann. Otol., 
Rhin. & Laryng. 22:488 (June) 1913. (tf) Ronaldson, T. R. : Note on a Case of 
Congenital Closure of the Posterior Nares, Edinburgh' M. J. 26:1035, 1880-1881. 

10. Williams, J. W. : Obstetrics, ed. 5, New York, D. Appleton and Company 
1924. 

11. Holt, L. E., and Howland, J. : Diseases of Infancy and Childhood, ed. 9, 
New York, D. Appleton and Company, 1926. 

12. Lemere, H. B.: Persistent Bucconasal Membrane in the New-Born 
J. A. M. A. 109:347 (July 31) 1937. 



656 


ARCHIVES OF OTOLARYNGOLOGY 


The sense of smell is diminished in unilateral obstruction, and 
anosmia occurs in the bilateral condition. Sense of taste is similarly 
diminished. The voice is nasal. Slight asymmetry of the face can be 
observed in cases of unilateral obstruction. The hearing may be affected 
in the bilateral condition. 

The impervious nostril is often filled with thick, glary, tenacious 
mucus. This usually is mixed with the lacrimal secretion, which empties 
into the nose. The patient, being unable to blow the nose, is generally 
obliged to remove this discharge by syringing. When the patient cries, 
some of the tears flow out through the nose. When the head is tilted 
forward, as in eating, these secretions drip down through the nose, 
causing annoyance and embarrassment. Erosion of the nares and of 
the upper lip may be present. In the unilateral condition tobacco 
smoke can be exhaled through the patent nostril only. (This phenom- 
enon was utilized by my patient as a parlor trick.) Of course, it is 
impossible to syringe fluids through the occluded nostril into the pharynx 
or into the other nostril or to force air through the blocked nasal passage 
with a rubber bulb. Postnasal examination by finger palpation, by a 
mirror or by a nasopharyngoscope passed through the mouth reveals 
the abnormality. Finger palpation is impossible in the average infantile 
throat. 13 If the obstructing tissue is visible from the front, it is seen 
to be pale and gray. In the postnasal mirror it may appear pinkish 
and often dimpled and perforated in the middle if the obstruction is 
incomplete. The nasal chambers are wide because of underdevelopment 
of the turbinates. The mucosa is paler than normal and is often water- 
logged. The occluding wall, if bony, may be up to 12 mm. 13 thick 
and is usually situated near or even with the posterior margin of the 
vomer. 

In differential diagnosis 13 the following conditions should be ruled 
out : 

1. Adenoids. 

2. Congenital postnasal polyp or tumor. 

3. Intranasal occlusion due to polyps, bony and cartilaginous obstructions or 
new growths. 

4. Cicatricial stenosis of the nasopharynx due to (a) tonsillectomy, (6) ton- 
sillectomy and adenoidectomy, (c) hereditary syphilis, ( d ) acquired syphilis, 
(<?) diphtheria, (/) rhinoscleroma, (< 7 ) tuberculosis, (/i) caustic burns, for 
instance, by sulfuric acid, (»') indeterminate infiammatorj' processes, ( j ) non- 
operative trauma or ( k ) a foreign body in the nose. 

Surgical opening of the bony occlusion is accomplished by the use of 
one or a combination of the following instruments : a Kraus trocar, an 
antrum drill, a nasal punch forceps, a dental burr or a chisel and 

13. Garretson, W. T. : Congenital Occlusion of Choanae, with Report of Two 
Cases, Laryngoscope 37:263 (April) 1927. 
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hammer. If a general anesthetic is used, the left forefinger inserted 
into the postnasal space touching the posterior surface of the obstruc- 
tion acts as an invaluable guide in properly placing the instruments. 
This permits the complete destruction required without injury to the 
posterior nasopharynx or to the blood vessels and nerves lying just 
outside the lateral margin of the obstruction. It is a requisite for 
success to remove not only the occluding diaphragm but also a fail- 
piece of the posterior margin of the septum. This expedient was first 
suggested by Katz . 14 It was successfully employed by White 15 in 
reoperating on a patient of his in whom the first opening he made was 
practically closed in three months. In removing the occlusion, care 
should be taken not to injure the pterygopalatine canal, which is 
situated just anterior to the choanal orifice, or the posterior palatine 
canal, situated just behind the opening in the outer wall. In older 
patients the normal osseous development around the choanal canal has 
been retarded. For this reason, special care must be exercised in work- 
ing laterally to avoid injury to the blood vessels and nerves in the 
canals here situated. iaa As much care as possible should be taken to 
prevent the aspiration of bone chips covered with blood. 

With a local anesthetic, the employment of the left forefinger as a 
guide is not feasible, but there is some compensatory advantage in the 
material reduction of the danger of aspiration of bone chips. It is 
wiser to avoid enlarging the opening in the obstruction too much 
laterally, to insure the safety of the blood vessels and nerves located 
there. 

All sorts of ingenious devices have been tried postoperatively in an 
effort to maintain the patency of the surgically made opening. Rubber 
tubes and obturators were left in place for many days ; tubes of blocked 
tin , 16 molded to shape and inserted into the opening, were worn for six 
weeks. A long gauze strip covered with bismuth paste was looped 
through the opening from one side of the nose to the other. A fresh 
piece of such gauze, sewed to the end of the old, was pulled through 
the newly made opening and the dressing thus changed daily for ten 
days. 16a 


14. Katz, L., in Katz, L. ; Preysing, H., and Blumenfeld, F. : Handbuch der 
speziellen Chirurgie des Ohres und der oberen Luftwege, Wurzburg, Curt Kabitzscli, 
1911-1913, vol. 3, p. 432; quoted by White. 15 

15. White, L. E. : An Operation for Bony Occlusion of the Posterior Nares, 
Laryngoscope 28:571 (Aug.) 1918. 

15a. Stinson, W. D.: Osseous Atresia of Posterior Choanae, Arch. Otolaryng. 
15:101 (Jan.) 1932. 

16. Hubbell, A. A.: Congenital Occlusion of the Posterior Nares, Buffalo 
M. & S. J. 26:5, 1886. 

16a. Brady, A. J. : Atresia of the Choanae: A Simple Device for Prevention 
of Re-Formation of the Obstruction After Its Removal, J. Larvng 33*49 (Feb) 
1918. 
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Electrocautery was used as early as 1885. 17 Many chemical caustics, 
for example, potassium hydroxide and trichloroacetic acid, have been 
tried for some months after operation in an attempt to control the 
granulation and synechia. Clipping the edges of the opening with a 
sphenoid punch forceps has been advised for the same purpose. 
Recently, Donnelly 18 placed a full thickness skin graft stitched to a 
no. 18 woven catheter against the raw, bony surface of the choanal 
opening and left it in place for ten days. 

Small wonder that such painful and prolonged postoperative proce- 
dures resulted in many accidents, such as infection of the middle ear, 
severe hemorrhage and even occasionally death. As has been stated, 
the failure of operations for bony choanal occlusion is due to the 
reformation of the occluding tissue, often in a few months. Since 
the operator encounters only 1 or 2 cases in a lifetime, he has scarcely the 
opportunity for observing and evaluating the different methods of 
operative procedure. 

In sharp contrast with these surgical procedures, with their diffi- 
culties and frequent failure is electrocoagulation. It presents no dangers 
for the operator who is satisfied with treatments of limited objective. 
Practically no pain or bleeding either accompanies or follows treatments. 
Electrocoagulation permits the permanent destruction of the occluding 
wall with a minimum risk of cicatricial synechia. The purpose of this 
paper is not so much to report an additional case of unilateral atresia 
as to direct attention to a simple, permanently effective office technic of 
treatment by electrocoagulation. This method should in large measure 
replace the often formidable and too frequently unsuccessful surgical 
procedures commonly in use today. 

In a search of the literature on choanal obstruction, the first use 
of electrocoagulation which I found was in 1922 by Bourgeois and 
Leroux. 10 This was in a case of incomplete membranous occlusion of 
the right choana of a girl 21 years old. Increasingly large olive-shaped 
electrodes being used, the periphery of the small opening was coagulated 
by diathermy. Five treatments, ten days apart, gave an excellent func- 
tional result, with respiration better than on the normal side of the 
nose when the patient was examined eight months later. The authors 
distinctly specified that the technic employed (300 to 350 milliamperes) 
is suitable only for membranous stenosis. They stated the belief that 

17. von Schroetter, L. : Ueber angeborenen knochernen Verschluss der Choanen, 
Monatschr. f. Ohrenh. 19:97 (April) 1885. 

18. Donnelly, J. C. : New Method of Operation for Congenital Atresia of 
Posterior Nares, Arch. Otolaryng. 28:112 (July) 1938. 

19. Bourgeois, H., and Leroux, L., cited by Bourgeois, H., and Poyet, G. : 
Traitement de certaines stenoses rebell es du nez et du pharynx par la diathermie, 
Rev. de larvng. 43:883 (Nov.) 1922. 
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if the stenosis is mixed (osteomembranous) the destruction of only 
the membranous part may give a functionally excellent result without 
the necessity of operating on the bony part. The use of more than 400 
milliamperes, they stated, makes control of the coagulation difficult. 

Recent textbooks on diseases of the nose and throat, for example 
that by Ballenger 20 and that by Imperatori and Burman, 21 refer to this 
method. The latter authors expressed preference for electrocoagula- 
tion as compared with surgical intervention for membranous and osteo- 
membranous occlusion. Chloroform is used for anesthesia. 

A fine electrode, completely insulated except at the point, is passed backward 
through the nose, until it touches and perforates the occluding membrane. 

The rubber covered palpating finger in the nasopharynx acts as a guide, while 
the current is turned on and the accessible membrane is destroyed. 

If the mouth and throat are too small for the operator’s finger, a 
flexible piece of metal covered with rubber or a bent piece of wood 
softened in hot water may be employed to protect the nasopharyngeal 
wall. 

For infants and children, who cannot be treated under local anes- 
thesia, this procedure undoubtedly is the method of choice in cases of 
membranous or osteomembranous occlusion. However, in a case of 
purely bony obstruction, unless the occlusion is thin, I do not believe 
that one treatment alone by electrocoagulation, even if extensive and 
severe, can give a satisfactory result. Rather, I am of the opinion that 
in such circumstances an opening of the obstruction made surgically 
and immediately followed by electrocoagulation of the cut edges, sponged 
as dry of blood as possible, would be more likely to remain open. I 
advise, in order to insure the permanence of the opening, repetition 
once or twice with chloroform anesthesia of the electrocoagulation of 
the cut edges after a three or four week interval. 

Treatment of unilateral involvement can be deferred indefinitely 
until the best condition of the patient is attained. The program of 
delay is to be interrupted only if the patient’s development or health 
is not satisfactory. Richardson 0c expressed the opinion that it is 
hazardous to operate surgically before the patient is 2 years old. Syme 22 
stated that an opening made before the expiration of the second year 
will not be permanent. Phelps 7 expressed the opinion that one may 
safely operate at any age and that the opening in most cases will prove 
permanent. In 90 per cent 5 of the cases, the occlusion, which may 
be as much as 12 mm. 13 thick, has been osseous, and it is usually com- 

20. Ballenger, W. L. : Diseases of the Nose, Throat and Ear, revised by 
H. C. Ballenger, ed. 6, Philadelphia, Lea & Febiger, 1930, p. 659. 

21. Imperatori, C. J., and Burman, H. J. : Diseases of the Nose and Throat, 
Philadelphia, J. B. Lippincott Company, 1935, p. 638. 

22. Syme, cited by Ballenger. 20 
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plete. This being so, one treatment by electrocoagulation with general 
or local anesthesia, even if extensive and severe, as was noted, cannot 
succeed except when the bony occlusion is thin. 

REPORT OF A CASE 

Miss S. R., 18 years of age, consulted me in March 1937 concerning constant 
obstruction of the left nostril, inability to clear the left side of the nose of secre- 
tions and annoying dripping of these secretions out of this nostril when she bent 
her head forward, as while eating. She was the only one in a family of 7 with 
this nasal defect. She was 5 feet and 2 inches (157 cm.) in height and weighed 
112 pounds (51 Kg.), being 5 to 6 pounds (2.3 to 2.7 Kg.) underweight. Externally, 
the dorsum of the nose was deviated from the left above to the right below. The 
left side of the face was slightly but definitely less fully developed than the right. 
The left palpebral opening was smaller than the right. During an attack of 
measles in childhood, an aural infection had required myringotomy twice on one 
ear. The drum healed without leaving any perforation. The patient and her 
mother could not recall which ear was involved. There were no other serious 
illnesses. The tonsils and adenoids had been removed following the aural infection. 
The throat showed a small amount of chronically infected tonsillar remnants. The 
hard palate did not show faulty development. The teeth were in fairly good 
condition; the ear drums were moderately thickened and slightly retracted on 
both sides, but more markedly on the left. Both ears heard all tuning forks from 
32 to 2048 double vibrations, but responses of the right ear were more prompt. 
The 128 and 256 double vibration tuning forks being used, perception in the 
Weber test was referred to the left. The sense of smell, tested roughly with 
vinegar, purified petroleum benzin, methyl salicylate and ether, was good on the 
right side but completely lacking on the left. The right side of the nose was 
clear. The left nostril was filled with a watery suspension of tenacious mucus. 
There was no marked irritation around the anterior nares on the left side. The 
nasal septum was deviated to the left side above. The mucous membrane of the 
left side of the nose was pale with a bluish tint. The left middle and inferior 
turbinates were swollen. After cleansing, no nasal respiration whatsoever through 
the left nostril was possible. On shrinkage of the mucous membrane with cocaine, 
bony underdevelopment, particularly of the left inferior turbinate, was found. 

Posterior rhinoscopic examination was difficult because of gagging, even after 
cocainization of the pharynx. Repeated glimpses disclosed complete choanal 
obstruction on the left side. Far back, complete transverse, choanal, bony obstruc- 
tion could readily be palpated with a probe. 

Transillumination showed the left frontal sinus and antrum to be smaller than 
the right, but all were clear. 

Roentgen examination revealed marked underdevelopment of the left frontal 
sinus. The left antrum was somewhat smaller than the right. All the sinuses 
were clear. Four unerupted and impacted third molars were present. 

Treatment . — The nose first was cleansed of its accumulated discharges. The 
left side of the nose was anesthetized by packing with a 2 per cent solution of 
cocaine in physiologic solution of sodium chloride to which was added 0.3 per 
cent phenol. This permitted inspection and palpation with a probe to delineate 
the extent of the firm, bony obstruction. Because of the underdevelopment of the 
left turbinate bone and the greater roominess, this was readily done. 
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The electrode used was a rather stiff, steel cotton applicator 6 inches (IS cm.) 
long, the handle of which was filed down to fit the shank of the electrode holder. 
This was bent about 30 degrees in order to permit better illumination of the field. 
Thin rubber tubing was slipped over this to serve as an electric insulator. One- 
quarter inch (6.25 mm.) of the tip of the electrode was left bare. The electrode 
was applied firmly but not forcibly to the lower septal margin of the choanal 
obstruction and the current turned on for a moment with a foot switch just as is 
done in the electrocoagulation of a tonsil. A current of 2,500 milliamperes when 
short circuited was used. This was the equivalent of 250 to 300 milliamperes with 
the patient in the circuit. Five or six spots immediately surrounding the first 
area were similarly coagulated. 

Scarcely any pain was caused by this procedure. At first, x /i grain (0.3 Gm.) 
of phenobarbital was given shortly before treatment, but subsequently this was 
found to be unnecessary. There was slight oozing occasionally but no bleeding 
at any time. The reaction to the treatments was never annoying enough to keep 
the patient from her daily work in a business office. It was not found necessary to 
use packing after treatment. 

One week later, when the patient came for the second treatment, the accumulated 
nasal discharges were again removed. After cocainization, five or six spots sur- 
rounding the area first treated were coagulated. 

At the third treatment, a week later, while the first area was again coagulated, 
the electrode easily perforated the bony obstruction. The patient was? delighted 
to breathe through the left nostril for the first time in her life. A piece of 
absorbent cotton moistened with cocaine solution was pushed through this per- 
foration and observed with a postnasal mirror. This served for orientation in 
placing the electrode safely while coagulating laterally and superiorly. The 
thickness of the bony choanal obstruction as palpated by the electrode was 
approximately 7 mm. Once a perforation was made, the end of the rubber tubing 
insulator proved a useful guide in placing the tip of the electrode around the 
periphery of the opening for further coagulation. 

At the fourth treatment, the accumulated discharges in the left side of the 
nose were surprisingly reduced. The formerly pale mucous membrane had become 
pink, and the patient was still breathing through the small opening made on the 
left side. The nose was cocainized as usual, and, in addition, a. small bit of 
absorbent cotton moistened with cocaine was again pushed through the choanal 
perforation. To enlarge the opening, a second electrode was made to coagulate 
the posterior surface of the choanal obstruction. This was similar to the first 
electrode except that the uncovered terminal )4 inch (6.25 mm.) was bent at 
right angles to the length of the instrument. The rubber tubing insulator was 
slipped J /i inch (6.25 mm.) from this right angle toward the shank of the electrode 
holder. This electrode was inserted through the perforation and turned toward 
the septal margin of the posterior surface. Firm forward pressure was employed 
while the current was turned on for a moment by the foot switch. The electrode 
was then rotated downward and similarly applied to enlarge the inferior margin 
of the opening. The first electrode was used on the anterior surface to coagulate 
points opposite these. This additional procedure caused the patient no more 
inconvenience than the former. The upper and particularly the lateral borders of 
the opening were enlarged last of all, to avoid injury to the blood vessels and 
nerves in the sphenopalatine and pterygopalatine canals. The choanal obstruc- 
tion was thicker at its periphery than in the center. Persistent coagulation 
directed to the posterior margin of the septum destroyed nearly 34 inch (6.25 mm.) 
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of its anterior-posterior length. It is important to stress that in order to obtain 
the largest possible opening consistent with safety, correct orientation in placing 
the electrode must be secured. This can be confirmed by inspecting with a postnasal 
mirror the absorbent cotton protruding through the perforated choana. 

There were eight treatments in all, the last three of which were given 
fortnightly. The patient returned for observation at irregular intervals of several 
months. The nasality of her voice has decreased. Her weight has increased. There 
are no discharges in the nose. The sense of smell was tested in the left nostril 
with the same substances as before and was found to be good, although not so 
acute as in the right side of the nose. 

It is now more than two and a half years since this work was completed. At no 
time, either during the course of treatments or subsequently, has there been any 
granulation with which to contend. The size of the choanal opening has remained 
permanent. The patient now breathes more freely through the left nostril than 
through the right. 

SUMMARY 

It is important again to emphasize to the obstetrician, pediatrician 
and general practitioner the fact that posterior congenital atresia exists 
and may be the cause of asphyxia in the newborn, requiring immediate 
relief. 

In the report of the case here presented, the following points are 
noteworthy : 

1. Failure of the left frontal sinus to develop. 

2. Absence of chronic sinusitis on the left side or of any but the slightest aural 
involvement despite complete closure of the left side of the nose since birth. 

3. Absence of thoracic deformity, arching palate or narrow nostril, which are 
frequently attributable to partial stenosis of the nose. 

4. Conservation of the sense of smell of the left olfactory nerve after eighteen 
years of disuse. 

5. Diminution of nasality in voice after treatment. 

6. Subsequent increase in the weight and well-being of the patient. 

7. Permanent and completely successful result obtained by a series of simple 
office treatments without loss of time to the patient, contrasting with the fre- 
quent failures and difficulties of surgical methods followed by prolonged and 
painful after-care. 


433 Eastern Parkway. 



Case Reports 


UNUSUAL CASES OF THROMBOSIS OF THE 
SIGMOID SINUS 


Durwin Hall Brownell, M.D., San Diego, Calif. 

The pathogenesis, course, diagnosis and treatment of the complica- 
tion of mastoiditis with which this paper deals have been known for 
many years. However, the tendency in the literature has been to 
singularize and typify the clinical picture. There is no doubt that a 
characteristic syndrome is encountered in the majority of cases of sinus 
thrombosis, but it is the purpose of this paper to stress the fact that 
in many of these cases the behavior is not according to the rule. 

It was in 1919 that Tobey 1 wrote: 

The terms “typical” and “atypical” as applied to cases of lateral sinus thrombosis 
should be discarded from the literature, since they are most misleading. ... I 
feel justified in making the statement that the textbook so-called “typical case” is 
very rare, and the otologist must be taught that each case is a problem unto itself, 
and that the picture is rarely complete. 

Four years earlier, Day 2 reported spontaneous cure in 6 cases of 
unrecognized sinus thrombosis accidentally discovered during operation. 
From the standpoint of clinical findings, he classified cases of thrombosis 
of the lateral sinus into three general groups. The first group included 
the usual type of case, in which septic emboli are .disseminated from 
the disintegrating thrombus in the sigmoid part of the lateral sinus. 
In the second group of cases the peripheral and central extremities of 
the thrombus become organized and remain sterile, and the center 
breaks down to drain through a rupture of the sinal wall. In the 
third the thrombus remains sterile, organizes and eventually obliterates 
the sinus. 

Day’s third group is typified by the following case: 

Case 1. — J. M. M. was 11 years old when first seen, on Nov. 20, 1928. At the 
age of 6 years she had scarlet fever followed by drainage of the left ear for one 
month. Nothing is known of the severity of this illness, but the patient experienced 
transitory earache on the left side without discharge at the age of 10 years. One 
month prior to being seen in 1928, earache had developed on the left side; a 
myringotomy had been performed, and the ear had drained pus intermittently since 
that time. A postauricular abscess was drained shortly after the myringotomy. 
On examination, the left tympanic membrane appeared retracted, dull and intact, 
while the postaural incision was draining profusely. Roentgenograms showed diffuse 

The patients here reported on were treated in the otologic service under Dr. A. 
C. Furstenberg at the University of Michigan Hospital at Ann Arbor, Mich. 

1. Tobey, G. L., Jr.: Lateral Sinus Thrombosis, Tr. Am. Otol. Soc 15-161- 
181, 1919. 

2. Day, E. W. : Report of the Spontaneous Cure of Six Cases of Unrecognized 

Lateral Sinus Thrombosis Accidentally Discovered During Operation, Larvmroscone 
25:757,1915. B 1 
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clouding of the left mastoid without definite evidence of destruction of bone. Two 
days after admission mastoidectomy on the left side demonstrated destruction about 
the antrum and in the floor of the mastoid. A large perisinal abscess was dis- 
covered ; the sigmoid sinus was covered with granulations and was firm on palpation, 
while the wall of the sinus was incised and a clean organized thrombus found. 
No sepsis occurred, either before or after the operation; the wound healed satis- 
factorily, and the patient was discharged on Jan. 13, 1929. 

This patient demonstrated an asymptomatic chronic thrombosis 
which was sterile, and there are no means of determining its age. 

More recently, some of the European otologists have been describing 
intermittent, progressive and chronic types of thrombosis of the sigmoid 
sinus. Typical of these European writings is the report by Gerlach 3 
of 3 attacks which lie intermediately between the completely afebrile 
and the acute fulminating type. In these attacks an intermittent fever 
accompanied by a chill occurred but a few times and at intervals of 
one, two or even three weeks, with the intervals completely symptom 
free. Such attacks may extend over three or four months, he said. 

The next case to be reported falls into the group described by 
Gerlach 3 and first stimulated my interest in the unusual cases of sinus 
thrombosis. 

Case 2. — F. L., aged 58, was first seen on Feb. 28, 1935. Five weeks earlier 
a cold in the head had developed, with earache on the right side. Myringotomy 
had been performed, and the ear had drained steadily, although there had been 
no pain, headache, fever or vertigo. The right canal was found to contain thick 
mucopus; the tympanic membrane was dull and injected and had a central perfora- 
tion through which some granulations projected. The region of the mastoid was 
tender to pressure over the antrum and the tip. Roentgenograms showed acute 
mastoiditis on the right side, with destruction of intercellular walls in the post- 
sigmoid area. When the patient was admitted to the hospital the following day, 
the temperature, pulse, respirations and blood 'were normal. 

On the day following admission (March 2) mastoidectomy was performed on 
the right side and a pneumatized mastoid with coalescent mastoiditis found. The 
dura and the sigmoid sinus were exposed and appeared normal. The postoperative 
course was entirely uneventful, and the patient was discharged on the seventh 
postoperative day with a dry middle ear, a small perforation in the tympanic mem- 
brane and the postaural wound almost healed. 

Five days after being discharged, he experienced a chill and a rise of tem- 
perature to 103 F., with pain appearing in the right parietal area. Three days 
later a second chill occurred, with a rise of temperature to 104 F., and he was 
readmitted to the hospital. Both tympanic membranes were intact and nearly 
normal, although the postaural wound was not entirely healed. The white blood 
cell count was 14,300, and a blood culture showed Pneumococcus type III. The 
temperature on admission was 103.5 F., but between March 18 and 27 it rose but 
once to 102 F., on March 22. Roentgenograms of the mastoid did not show 
evidence of petrositis or any mastoid cells remaining. Although the patient com- 
plained of frontoparietal pain on the right for a few days, this subsided spon- 
taneously. No growth developed in a blood culture taken on March 21, and the 
patient insisted on leaving the hospital on March 27. 

3. Gerlach, H. : Chronische Sinusthrombosen, Ztschr. f. Hals-, Nasen- u. 
Ohrenh. 39 : 262-280, 1936. 
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He was returned in a semicoma on April 3, and a history of chills and fever 
on the preceding four days was obtained. His temperature was normal on the day 
of admission, and no growth developed in a blood culture taken on the day 
following admission. The usual agglutination reactions were negative, and 
the white blood cell count was 14,300. The chief complaint now was temporo- 
parietal pain on the right side, accompanied by sharp elevations of temperature 
to 103.5 and 104 F. on April 7 and 9. The pneumococcus grew in a blood culture 
taken on the ninth, but one taken on the tenth was sterile, although the condition 
was poor. From April 11 to 25, the temperature was essentially normal, and the 
patient improved greatly. There was one more rise in temperature, on April 22, 
followed by gradual improvement. On May 6 the temperature, pulse rate and 
respiratory rate rose to 108 F., 150, and 40, respectively, and the patient went 
into a coma, from which he did not recover. Fulminating purulent meningitis, with 
Pneumococcus type III cultured from both blood and spinal fluid, was found. 
Continuous drainage of the spinal fluid was started, and the patient died on May 8, 
two months and four days after the complete mastoidectomy. 

Ophthalmologic, medical and neurologic examinations were made 
frequently and gave negative results until the onset of the meningitis. 
The patient died on the sixty-seventh postoperative day. During that 
interval five blood cultures were taken, an attempt being made to get 
blood for culture near the peak of the intermittent fever, with a positive 
culture twice and no growth three times. There were eleven known 
sharp rises of temperature, and the remainder of the time the tem- 
perature was essentially normal. This case has not been duplicated in 
a busy otologic service during the past four years. 

Unsuspected sinus thrombosis has been found at operation with both 
acute and chronic mastoiditis, and examples of this finding are seen in 
the following 2 reports. 

Case 3. — A. F., aged 10 years, had an infection of the upper part of the 
respiratory tract, with malaise and anorexia as the most striking symptoms but 
with no aural complaints, early in March 1932. She was first seen on April 26, 
when the right tympanic membrane was dull and thick. The following day 
myringotomy was performed, and the middle ear was found to be dry. The 
white blood cell count was 17,250. A subperiosteal abscess developed suddenly 
on the right side six days later, and complete mastoidectomy on- the right side on 
May 3 demonstrated extensive necrosis of the bone. A perforation was found 
in the parietal wall of the sigmoid sinus and considerable pus in the softened 
thrombus, obliterating the lumen. Free bleeding was obtained from the end 
nearest the torcular Herophili but not from the bulb. Culture of the pus demon- 
strated hemolytic streptococci. Convalescence was slow but progressive, and 
at no time was there any significant elevation of temperature. The patient was 
discharged three months after operation with both the tympanic membrane and the 
postauricular wound healed. 

Case 4. — -J. N., 42 years old, had suffered otorrhea on the left side for twenty 
years. The discharge ceased and pain developed over the left side of the head 
on Sept. 16, 1932. He was seen one week later. A foul discharge was 
present in the left canal, and a large polyp occluded the perforation in the tympanic 
membrane. Marked tenderness to pressure was observed over the lower half of 
the mastoid. The patient did not have chills. The temperature on admission 
was 104.5 F., and within a few hours he became irrational. Roentgenograms 
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showed contracted sclerotic mastoid processes bilaterally, and radical mastoidectomy 
was performed on the left side on September 24 . The cellular development was 
limited to the periantral region, and a large perisinal abscess was found, while the 
parietal wall was necrotic and the contained thrombus was firm and well organized. 
The patient continued a septic course, and three and four days after operation the 
left and right eyes became proptosed, death occurring six days after the radical 
mastoidectomy. Postmortem examination revealed bilateral thrombosis of the 
cavernous and sigmoid sinuses, acute purulent leptomeningitis and hematogenous 
confluent lobular pneumonia with abscesses and early gangrene. 

This patient had well organized chronic sinus thrombosis eight days 
after the first symptom of the acute exacerbation of the chronic mas- 
toiditis and died of acute leptomeningitis six days later. 

Cases 3 and 4 probably fall into Day’s second group, in which the 
ends of the thrombus are sterile and organized, so that embolism does 
not occur, but the center drains itself into the mastoid by rupturing 
the parietal wall of the sigmoid sinus. Here again, one cannot begin 
to postulate the age of either thrombus. 

Case 5. — G. F., aged 11 years, was first seen on April 20, 1933, with a history 
of intermittent bilateral otorrhea present for two years. On the first examination, 
the perforation in the left tympanic membrane was dry ; there was some purulent 
discharge on the right, and a polyp was removed to improve the drainage. The 
right ear continued to drain, and on July 24 the boy had pain in the ear, with a 
high temperature and pain over the right side of the head developing in twenty- 
four hours. On July 29 he had a chill, and projectile vomiting and stiffness of the 
neck developed. He was admitted to the hospital on July 31, at which time 
the right canal contained some foul pus, the tympanic membrane was pink and 
retracted, with a small central perforation, and there was tenderness to pressure 
over the right internal jugular vein. Ophthalmologic and neurologic examinations 
gave negative results, and a blood culture did not show any growth. 

Radical mastoidectomy was performed on the right side on August 2. The 
sigmoid sinus was flat and dull. Before the operation on the sinus, the neck was 
opened; the internal jugular vein was found to be thrombosed to its junction 
with the subclavian, and a ligature was applied at this junction. The lateral sinus 
was then opened and found to be filled with an infected old clot, while free 
bleeding was not obtained from either end. Culture of the pus inside the sinus 
demonstrated Bacillus coli. The condition of the patient was satisfactory on the 
first postoperative day, but on the second the temperature rose to 104 F. and the 
respiratory rate to 40, with physical findings of pleural effusion and pneumonia, 
and B. coli was cultured from the sputum. Empyema and pulmonary abscess 
developed, while closed and open drainage of the empyema occurred, and eventually 
the lower lobe of the right lung was excised for the abscess. The mastoid cavity 
healed satisfactorily, and the patient was last seen on March 12, 1936, with the 
cavity of the radical mastoidectomy in good condition, healed wounds from the 
mastoidectomy and the operation on the neck and a healed lobectomy scar. 

Here the chronic sinus thrombosis was demonstrated nine days after 
the onset of the acute exacerbation, and the thrombosis was of unknown 
age. An unusual organism, B. coli, was involved, and the patient ran 
the gamut of thoracic surgical treatment before recovery. 

In the next 2 cases to be described, actual cholesteatoma was 
found in the lumen of the sigmoid sinus. 
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Case 6. — In R. P., aged 23, otorrhea developed on the left side in 1925, which 
continued until he first came to the hospital in 1933. Mastoidectomy had been 
done in 1931 without relieving the otorrhea, and on July 4, 1933, severe pain 
developed in the left ear, with nausea and vomiting two days later and the next 
day a severe chill. When the patient was admitted to the hospital, on July 7, the 
temperature was 106 F., with a foul discharge in the left canal, marked drooping 
of the posterior superior quadrant of the external auditory canal and marked 
tenderness to pressure over the mastoid. A central type of palsy of the left facial 
nerve was present, although the disks were not choked and the remainder of the 
neurologic examination gave negative results, while the leukocyte count was 17,250. 

On July 8 complete mastoidectomy was performed on the left, and extensive 
excavation of the mastoid by the cholesteatoma was encountered. The parietal 
wall of the sinus was eroded, and the lumen contained cholesteatoma and an old 
organized thrombus, although free bleeding was obtained from the end nearest 
the torcular Herophili. The patient died the following day. Postmortem exami- 
nation was not permitted. 

Case 7. — G. P. was 38 years old when first seen, on Nov. 5, 1931. He had 
suffered from intermittent otorrhea on the left side since childhood, and at this 
time fever and chills had been present for three days. On admission the tem- 
perature was 106.2 F., the left canal was filled with foul pus and there was a 
furuncle in the canal which shut off all Hew of the tympanic membrane. Neurologic 
examination gave negative results, and radical mastoidectomy was performed on 
the day of admission by the late R. B. Canfield. The middle ear and antrum 
were filled with cholesteatoma, although the sigmoid sinus did not appear par- 
ticular!}' abnormal. A septic course continued, and a week later the patient 
was again operated on, when the jugular vein was found to be collapsed above 
the facial vein and was ligated. The sigmoid sinus was opened and found filled 
with cholesteatoma, and free bleeding was obtained posteriorly. The cere- 
bellar dura was bulging and was incised, plastic exudate on the leptomeninges 
being encountered. On November 24 the patient became comatose; proptosis of 
the left eye developed, and thrombosis of the cavernous sinus was diagnosed, his 
death occurring on the following day. 

Throughout his sta} r in the hospital the patient was septic, but the 
white blood cell count was never above 15,800 on seven examinations, 
and three blood cultures were negative. A streptococcus was cultured 
from the mastoid and the lumen of the sigmoid sinus. 

These 2 patients must have had their sinus thrombosis for months 
or years to account for the cholesteatoma present in such large 
amounts in the lumen of the sigmoid sinus, although neither of them 
showed any signs or symptoms of serious complications of the mas- 
toiditis until a comparatively few days before death. 

Case 8. — This last and interesting case was that of a private patient of Dr. A. 
C. Furstenberg, who has given me permission to include it among these unusual 
cases of thrombosis of the sigmoid sinus. J. G., aged 10 years, is a physician’s son. 
A preauricular abscess was drained on Jan. 1, 1938, and a complete mastoidectomy 
on the right side followed on January 5. On January 13 complete mastoidectory was 
performed on the left side, and the right sigmoid sinus was exposed; it appeared 
to be normal but was needled and blood obtained. The boy had a convulsion 
on the next day, but there had not been any chills. He had a mild daily elevation 
of temperature; his general condition did not improve, and it was at this time 
that the boy was brought to Ann Arbor and placed under Dr. Furstenberg’s care. 
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Ophthalmologic and neurologic examinations on the day of admission did not yield 
new information, and a roentgenogram of the chest was normal. The white blood 
cell count ranged about 16,000 daily, and there was little rise in temperature. 
The wounds were in satisfactory condition, and the boy seemed to be improving. 

On February 10 two clonic convulsions occurred on the left side, followed by 
left hemiparesis. Left temporal homonymous hemianopia and left astereognosis 
were discovered, and the next day the neurosurgical consultant, Dr. Max M. Peet, 
trephined the skull and needled the right temporal lobe but did not find an abscess. 
A ventriculogram was made, showing only moderate dilatation of all ventricles. 
The temperature went to 104 F. on the tenth and eleventh and then decreased 
once more. Forty-eight hours later the mastoidectomy wound on the right side 
was opened, and free pus was found in the sigmoid sinus. Bleeding was obtained 
posteriorly but not from the bulb, and the internal jugular vein was ligated. Between 
February 10 and 23 the patient received 38 Gin. of sulfanilamide by the oral and 
the intravenous route and showed progressive improvement, being discharged 
without neurologic signs on March 6. 

This patient showed definite localizing signs of an abscess of the 
right temporosphenoid lobe, yet aspiration of the brain failed to demon- 
strate this condition. Thrombosis of the sigmoid sinus, in the absence 
of chills, repeated high temperature or a positive blood culture, was 
found, while the neurologic findings subsided and the patient recovered 
after obliteration of the sigmoid sinus and ligation of the internal 
jugular vein. This is the first case in Dr. Furstenberg’s experience in 
which definite localizing signs of abscess of the brain have been pro- 
duced by thrombosis of the sigmoid sinus. 

These experiences are all far from the usual picture of thrombosis 
of the sigmoid sinus, showing that the thrombosis may be entirely 
asymptomatic and found only accidentally, at mastoidectomy. The 
thrombosis may seal itself off at both ends, precluding embolic phe- 
nomena and drain itself by destroying the parietal wall of the sigmoid 
sinus ; cholesteatoma may be found in the lumen of the lateral sinus. 
The old dictum that meningitis, abscess of the brain and throm- 
bosis of the sigmoid sinus can each simulate the others is recalled by 
the last case, in which thrombosis of the sigmoid sinus apparently pro- 
duced localizing signs of abscess of the temporosphenoid lobe. 

607 Medico-Dental Building. 



PRIMARY MIXED CELL MYELOMA OF THE MOUTH 
INVOLVING THE ANTRUM 

Robert F. Roh, M.D., Newark, N. J. 

This case is reported because of the unusual pathologic picture in a 
primary tumor of the superior maxilla. Other cases of plasma cell 
tumors about the head and neck without skeletal involvement have been 
reported . 1 So far as I am aware there are but few cases of such a 
tumor originating about the alveolar process. 

Myelomas are considered most commonly to be tumors of the bone 
marrow which show multicentric foci of origin and produce certain 
characteristic roentgenologic changes in the bone involved. In addition, 
certain findings in the blood and urine are, as a rule, more or less 
commonly associated with the disease. 

Histologically the new growths may vary in appearance from case 
to case and even from point to point within the same tumor. Study 
of numerous sections, however, almost invariably reveals collections of 
plasma-like cells with eccentric nuclei, which are the most significant 
and pertinent factor in making a microscopic diagnosis. 

Proceeding from this characteristic picture one finds scattered reports 
in medical literature which deal with localized growths which have a 
microscopic picture similar to that of multiple myeloma but whose 
somatic behavior is apparently different. These tumors occasionally 
appear to arise from the soft tissues, remain localized and act in a 
relatively benign fashion . 2 On the other hand, metastases may occur, 
and the course of the growth may be that of a typical lymphosarcoma 
of the more malignant variety. 

The following case is one in which a myeloma arose within the 
maxilla and involved the antrum and mouth and after its removal a 
new focal point of origin of tumor tissue was found in the mandible. 

REPORT OF A CASE 

Mrs. M. C., aged 71, was admitted to the hospital on Feb. 10, 1939. Four days 
previously her physician had been called because of a small swelling on the upper 
right alveolar border. The patient described the swelling as a “gum boil” and 

Read at a clinical meeting of the Academy of Medicine of Northern New 
Jersey, Newark, N. J., Oct. 2, 1939. 

1. Claiborn, L. N., and Ferris, H. W. : Plasma Cell Tumors of the Nasal and 
Nasopharyngeal Mucosa, Arch. Surg. 23:477 (Sept.) 1931. Jackson, H. ; Parker, 
F., and Bethea, J. M. : Studies of the Diseases of Lymphoid and Myeloid Tissue : 
II. Plasmacytomata and Their Relation to Multiple Myelomata, Am. J. M. Sc. 
181:169, 1931. New, G. B., and Harper, F. R. : Plasma Cell Myeloma of the 
Pharynx and Cervical Region Without Skeletal Involvement, Arch. Otolaryng. 
16:50 (July) 1932. Pollock, F. J. : Plasmacytoma of the Nose and Nasopharynx, 
ibid. 19:311 (March) 1934. Cooper, K. G. : Plasmocytoma and Rhabdomyoma of 
the Paranasal Sinuses, ibid. 20:329 (Sept.) 1934. Blumenfeld, L. : Plasma Cell 
Tumors of the Nose and Nasopharynx, Ann. Otol., Rhin. & La^ng. 45:436 1936. 

2. Ewing, J. : Neoplastic Diseases, ed. 3, Philadelphia, W. B. Saunders' Com- 
pany, 1928, p. 420. 
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said it had been present for about two months. Because the swelling looked and 
felt like an abscess the doctor incised it and immediately was greeted with a 
profuse hemorrhage, which he stopped with great difficulty and then only after 
the use of packing. He said the packing seemed to go into a deep cavity. On 
three successive days the bleeding returned. The patient was weak and anemic 
from loss of blood and was brought to the hospital for better control of any 
future hemorrhage. 

On February 16 a roentgen examination of the maxillary bones (fig. 1) revealed 
evidence of a destructive lesion involving the inferior border of the right maxilla 
and a soft tissue tumor in that region. Biopsy was advised. On February 21 a 
superficial specimen was taken for biopsy, and the tissue from this specimen was 
diagnosed as chronic suppurative inflammatory tissue. At that time what was 
thought to be a gastrointestinal disturbance or one of the gallbladder developed, 
and it was impossible for the patient to retain food. Dextrose was given intra- 



Fig. 1. — Plain roentgenogram of the antrums. 


venously, and for two weeks the general physical condition demanded more 
attention than the tumor in the mouth. On March 2 I first saw the patient. She 
was obese but looked rather exhausted from her periods of vomiting and loss 
of blood. She had no pain about the face, the nose was free of mucus, with normal 
turbinates and lateral nasal walls; there was no nasal or postnasal discharge. No 
cervical glands were palpable. All teeth had been removed one and a half years 
before. The mass in the mouth appeared nearly as large as seen in figure 2; it 
was soft and smooth, with an ulcerated area at the site of the removal of the 
specimen for biopsy. The growth seemed most probably to be malignant, and 
after a Wassermann test was made, which was negative, its radical removal, 
including resection of the superior maxilla, was suggested. Both the attending 
physician and the patient felt the procedure was rather formidable and were inclined 
to believe that she would not survive such treatment. I certainly was not so sure 
that she would and so did not press the matter. Transfusions were given on 
March 6 and March 15, and after further deliberation it was mutually agreed to 
proceed with the operation. On March 22 Dr. Henry Orton kindly consented to 
see the patient and made the suggestion that iodized poppyseed oil should be instilled 
to further the study of the involvement within the antrum. Figure 3 shows the 
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result of this examination, made on March 24, outlining a mass which nearly 
filled the antrum. The iodized poppyseed oil was instilled through the natural 
ostium. Considering the extent and low location of the tumor within the antrum 
I believe that injection through the usual route, that is, the inferior meatal, 



Fig. 2. — -Tumor as it extended into the mouth. 


would not have given such good results and probably would have precipitated pro- 
fuse bleeding because of puncture into the tumor. 

Preliminary ligation of the right external carotid artery was done on March 
25, which the patient withstood remarkably well under cyclopropane anesthesia. 
Three days later, with the patient under anesthesia induced by nitrogen monoxide, 
oxygen and ether, the right superior maxilla was partially resected and the 



Fig. 3. — Roentgenogram of the antrums after the injection of iodized poppyseed 
oil into the right antrum. 


tumor totally removed. The tumor appeared to emanate from the right upper 
alveolar border and extended into the mouth about 2.5 cm. The upward expansion 
almost entirely filled the antrum, within which it was soft and smooth, with 
a bluish membrane that looked like a sac. This was easily dislocated from the 
antral walls and removed through the opening previously made in the floor of 
the antrum. 
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The histologic examination of the tumor (fig. 4) showed a cellular new growth 
with a minimal supporting stroma. The component cells varied in appearance in 
different parts of the growth. In some areas they were small with deeply staining, 
granular and eccentric nuclei resembling plasma cells. In other areas they were 
larger with clear cytoplasm and vesicular nuclei and were suggestive of a granulo- 
cytic origin. In the latter areas were present also large cells with multilobed 
nuclei and acidophil nucleoli. 

The tumor was vascular and showed numerous areas of necrosis and inter- 
stitial hemorrhage. Sections stained with hematoxylin and with eosin were sub- 
mitted to Dr. F. W. Stewart, of Memorial Hospital, New York, and portions 
of the specimen were sent to Lt. Col. J. E. Ash, of the United States Army 
Medical Corps. Both these authorities agreed that the neoplasm was a myeloma. 



Fig. 4. — Photomicrograph of a section from the right maxilla showing numerous 
characteristic plasma cells, with eccentric hyperchromatic nuclei (X600). 

Consultations from roentgenologic and radiologic standpoints were held with 
Dr. W. J. Marquis and Dr. M. J. Friedman, and a program of further examina- 
tions and treatments was worked out. 

A sternal puncture was performed on April 13, and examination of the bone 
marrow (fig. 5) revealed erythropoietic hyperplasia without evidence of atypical 
cell proliferation. On April 18 roentgenologic studies were made of the skull, spine, 
sternum, ribs and pelvis. Evidence of lesions resembling multiple myeloma was 
not found. 

Examination of the urine showed a specific gravity ranging from 1.009 to 1.018. 
All the specimens contained albumin (2 plus) and at no time could Bence Jones 
protein be detected. Numerous pus cells and occasional hyaline casts and red blood 
cells were present. 

The blood count showed a hemoglobin content (Newcomer) of 43 per cent, 
and the erythrocytes numbered 3,000,000 per cubic millimeter. There was no 
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Fig. 5. — Bone marrow — no atypical cells evident (high power). 



Fig. 6. — Photomicrograph of a section from the left side of the mandible show- 
ing large cells with vesicular nuclei ; these resemble reticulum cells ; moderate 
numbers of mitotic figures are evident (X 600). 
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evidence of spontaneous isoagglutination of the erythrocytes. The Wasserwann 
and Kahn tests on the blood were negative throughout. The urea nitrogen con- 
tent of the blood (Karr) was 112 mg. per hundred cubic centimeters. The total 
protein content of the blood was 6.24 per cent, albumin comprising 2.41 per cent, 
fibrinogen 0.65 per cent and globulin 3.18 per cent. Significant among the 
foregoing observations were the marked anemia, the marked retention of nitrogen 
and the reversal of the albumin-globulin ratio. 

After another blood transfusion the patient began to improve generally; 
the maxilla was healing nicely, with no signs of recurrence visible. She was 
eating quite well and sitting up in a chair and asked to go home. On April 20 
I was amazed to notice a small tumor on the lower left jaw, which I removed 
by diathermy two days later. Microscopic examination (fig. 6) showed the same 
type of plasma cell tumor. 

The patient then became restless and demanded to go home. Two weeks later 
her physician reported that she had died suddenly. Unfortunately permission for 
autopsy was not granted. 

The clinical picture, as in this patient, might easily be mistaken for 
that of a simple abscess of the gum or of an epulis (multinucleated cell 
tumor of the gum). Sachs and Garbe 3 described the latter condition, 
which is readily diagnosed by microscopic examination of the tumor. 

SUMMARY 

1. A case of myeloma originating about the alveolar process is 
reported. 

2. It is suggested that instillations of iodized poppyseed oil into the 
antrum are best made through the natural ostium or by the Proetz dis- 
placement method, especially when a tumor involving the lower half of 
the antrum is suspected. 

3. Early use of radium or roentgen therapy after radical removal 
of the tumor is advised. 

The photomicrographs were copied from some furnished by the United States 
Army Medical Museum. 

Dr. Edward Fendrick, of the East Orange General Hospital, helped with the 
pathologic description and the comments on the illustrations. 

3. Sachs, W., and Garbe, W.: Multinucleated (Giant) Cell Tumor of the 
Gum (Epulis), Arch. Dermat. & Syph. 38:603 (Oct.) 1938. 



PRIMARY CARCINOMA OF THE TRACHEA 


Isidore Miller, M.D., New York 

Primary carcinoma of the trachea is a rare lesion; only 147 cases 
had been reported in the literature up to June 1936. This lesion forms 
34 per cent of the primary tracheal tumors reported. The incidence of 
primary tracheal carcinoma in series of autopsies varies from zero to 
1.4 per cent. The latter percentage was reported by Fraenkel. 1 Many 
hospitals have not noted a single lesion of this type in thousands of 
autopsies. Culp 2 reported that a personal survey yielded no primary 
carcinoma of the trachea observed in 15,000 autopsies at the Johns 
Hopkins Hospital ; none in 7,000 autopsies at the Baltimore City Hos- 
pitals and none in 3,900 autopsies at the New Haven Hospital. He 
reported 2 cases ; in 1 the lesion was the only primary tracheal carcinoma 
seen in 9,000 autopsies at the Pathologic Institute of McGill University, 
and in the other it was the only one noted in 12,700 autopsies at the 
Montreal General Hospital. 

Karsner 3 stated that tumors of the trachea are uncommon; of the 
malignant tumors, which also are extremely rare, carcinoma is the most 
frequent, appearing usually as squamous epithelioma, probably originat- 
ing in islands of squamous epithelium either of congenital origin or as 
the result of metaplasia following injury. Secondary tumors sometimes 
occur but are decidedly unusual. Figi, 4 on the other hand, found that 
adenocarcinoma is most common. 

REPORT OF A CASE 

A 65 year old white man was admitted to the Farm Colony Hospital on Sept. 2, 
1937. He had been in another hospital from August 6 to September 2 with the 
diagnosis of fractured right seventh rib and traumatic hemothorax. A roentgeno- 
gram of the chest showed emphysema and fracture of the right seventh rib. The 
chest was strapped, and when the symptoms cleared up the patient was transferred 
to the Farm Colony for further convalescence. On his admission to this institu- 
tion his chief complaints were dryness and tickling of the throat. His past history 
included a history of a chancre forty years previously, which had never been treated, 
and several attacks of gonorrhea. He had been attending an outpatient clinic 
because of arthritis of the knees. His physical examination yielded essentially 

From the New York City Farm Colony and the Department of Pathology, 
Sea View Hospital, Dr. Oscar Auerbach, pathologist. 

1. Fraenkel, E. : Ueber Luftrohrenkrebs, Deutsches Arch. f. klin. Med. 135 : 
184 (Feb.) 1921. 

2. Culp, O. S. : Primary Carcinoma of the Trachea, J. Thoracic Surg. 7:471 
(June) 1938. 

3. Karsner, H. T. : Human Pathology, Philadelphia, J. B. Lippincott Companv, 
1926. 

4. Figi, F. A.: Primary Carcinoma of Trachea, Arch. Otolaryng. 12:446 
(Oct.) 1930. 
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negative observations except that the lungs showed evidence of emphysema. Because 
of the presence of hoarseness, a laryngeal examination was made on September 21. 
Paralysis of the right vocal cord with absence of abduction was found. Syphilis 
was considered a possible etiologic agent because of the patient’s history, but the 
Wassermann test was negative. A roentgcnographic examination of the chest on 
October 26 showed generalized opacity involving the apex of the right lung and 
the infraclavicular region and an area of opacity in the apex of the left lung. The 
generalized opacity seemed to fill the entire superior aperture of the chest (fig. 1 A). 
The trachea was displaced to the left. The possible diagnoses were considered 
to be (1) enlargement of the thyroid, (2) a bronchogenic neoplasm in the upper 
lobe of the lung, (3) a tuberculous end stage caseous pneumonic lesion and (4) 
aneurysm of the aorta. Fluoroscopic examination showed the mass to be distinct 
from the aorta. A roentgenogram of the chest one month later disclosed a metastatic 
nodule in the lower lobe of the right lung (fig. 1 B). 

Bronchoscopic and esophagoscopic examination were done on December 28 by 
Dr. A. Seligman. At a point in the trachea, 20 cm. from the tooth line, a bleeding 



Fig. 1. — A, roentgenogram taken on Oct, 26, 1937, showing an opacity filling the 
entire superior aperture of the chest and an area of opacity in the apex of the left 
lung. B, roentgenogram taken on Nov. 17, 1937, showing a metastatic nodule in 
the lower lobe of the right lung. 


mass was found, from which a specimen was taken for biopsy. 1 he posterior wall 
of the trachea bulged. The esophagus showed some compression. The biopsy was 
performed by Dr. Auerbach, who reported that “Microscopic examination reveals 
large sheets of epithelial cells. The nuclei are hyperchromatic, large and oval or 
round. Numerous mitotic figures are present. The diagnosis is squamous cell 
carcinoma.” 

The patient felt better for two days after the bronchoscopic examination. He was 
elated that his hoarseness had decreased. But this was only temporary. Dyspnea 
and cyanosis increased, and the patient died on Feb. 13, 1938. 

The necropsy was performed by Drs. Auerbach and M. Herman. On opening 
the thoracic cage, a large mass was noted extending up from the bronchial bifurca- 
tion to the fifth cervical vertebra on the right side of the vertebral column. This 
mass measured IS cm. in its vertical direction and 9 cm. in its greatest transverse 
direction. It was composed of matted firm lymph nodes, which on section revealed 
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a whitish aspect. In the right angle was a fluctuant mass measuring 6 cm. in its 
vertical direction, which on section exuded about 2 ounces (60 cc.) of purulent 
material and large white particles. A great deal of coal pigment also was present. 
In the upper posterior aspect there was another fluctuant mass, which measured 
6 cm. in its vertical direction. On section this revealed a small amount of purulent 
material and a pinkish substance which could be teased out into strands. The larger 
arterial vessels traversing this mass were markedly constricted, and the lumens were 
appreciably narrowed. The entire mass was firmly adherent to the trachea. Six 
centimeters from the inception of the esophagus in the pharynx were several firm, 
whitish masses measuring up to 2 cm., which surrounded that organ, causing some 
narrowing of the lumen. These masses on section presented a whitish, glairy aspect. 

Four centimeters below the true vocal cords the trachea revealed a fungating 
mass, which extended down to the bifurcation, approximately 9 cm. This fungating 
mass had a cauliflower appearance and was pinkish. It was firmly adherent to the 
underlying mucosa and was soft. The distribution was principally on the anterior 
and right lateral surfaces. 

The upper lobe of the left lung presented posteriorly beneath the thickened pleura 
at the apex an area 2 cm. in the apicobasal direction and 1.5 cm. in the mediolateral 
direction. This was flat topped and firm to the touch. This focus was not sharply 
demarcated from the surrounding lung tissue. In the anteromedial aspect, 8 cm. 
from the apex, just below the visceral pleura, was a firm, rounded nodule measuring 
1 cm. On being sectioned this was flat topped, presented a whitish brown 
homogeneous appearance and was sharply demarcated from the surrounding lung 
tissue. In the lower lobe of the left lung, 8.5 cm. from the apex and just below 
the lateral pleura, was a nodule 1.5 cm. in its apicobasal direction and 1 cm. in its 
mediolateral direction. This was firm, flat topped and whitish pink and was 
sharply demarcated from the surrounding lung tissue. In the lower lobe of the 
right lung, anteriorly, was a large nodule 2 cm. in length and 3 cm. in width. On 
being cut it presented a whitish brown aspect and was sharply demarcated from the 
surrounding lung tissue (figs. 2 and 3). 

In the upper third of the esophagus there was an ulcerated area, 3 cm. : n 
circumference. The surrounding walls were elevated and overhanging. The base 
had a white surface and was clean. The entire area felt indurated. 

The pathologic observations were as follows: carcinoma of the trachea with 
metastases to the lower lobe of the right and the upper and lower lobes of the left 
lung ; localized fibrous pericarditis ; dilatation of the left ventricle ; calcification of 
the aortic valve ; atheromatosis of the coronary vessels ; atheromatosis, calcification 
and ulceration of the aorta; dilatation of the ascending aorta; calcification of the 
capsule of the spleen ; perisplenitis ; congestion of the liver, spleen and kidneys ; 
retention cyst of the kidney; bilateral granular kidney; diverticulosis of the large 
intestine ; ulceration of the esophagus ; healed old fracture of a rib ; mediastinal 
tumor — (1) suppurative paratracheal lymphadenitis and (2) metastatic lymph nodes 
(carcinoma) ; benign hypertrophy and adenoma of the prostate. 

Histologic examination of the trachea was reported on as follows : In one area 
the epithelial lining is columnar. It is interrupted, and in the region involved are 
dense nests of epithelial cells arranged in sheets. These sheets of epithelial cells 
extend into the periglandular region, encircle the cartilage and extend into the 
adventitia. In some regions these nests of epithelial cells are present beneath 
the intact epithelium. The nuclei of the cells are oval or round and are of various 
size. Most of the cells, however, are large. Mitotic figures are present also. Most 
of the nuclei are vesicular ; some are hyperchromatic. 




Fig. 2. — A section of the trachea and the main bronchi. The fungous carcinoma 
(A) is present along the entire course of the trachea. There is extensive infiltration 
of the carcinoma through the wall of the trachea ( B ). 



Fig. 3. — Coronal section of the lungs. The carcinoma of the trachea in 
figure 2 is seen in this view ( A ). Carcinoma has also extended into the upper 
portion of the upper lobe of the left lung (B). 
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COMMENT 

Primary carcinoma of the trachea is rare; however, the literature 
on the subject is fairly complete. Because of the rarity of the lesion, 
new cases are usually reported. The literature has been frequently 
reviewed and brought up to date. 

The condition has been reported in every decade from the second 
to the ninth, with the largest incidence in the fifth and sixth decades. 
Males have predominated in the reported cases (6:4). Metastases 
were usually to the esophagus, the mediastinal, peribronchial and cervical 
lymph glands and the lungs. Tickling in the throat and hoarseness 
were common initial symptoms, but cough, hemoptysis, dyspnea and 
wheezing respiration were frequently present as the main symptoms. 
The prognosis is poor. The diagnosis is still seldom made ante mortem, 
but the more frequent use of laryngoscopic and bronchoscopic exami- 
nations will be of inestimable aid in the quicker recognition of tracheal 
tumors. 

SUMMARY AND CONCLUSIONS 

A study of a case of primary carcinoma of the trachea in a 65 year 
old white man has been presented. A tickling sensation in the throat 
and hoarseness were the initial symptoms. Bronchoscopic examination 
was the most important method of diagnosis. Laryngoscopic and roent- 
genologic examinations also were an aid. The patient died six months 
after the symptoms first appeared. The more frequent use of broncho- 
scopic examination will enable more diagnoses of this disorder to be 
made ante mortem. 

192 Charles Avenue, Staten Island. 



Clinical Notes; New Instruments and Technics 


A TUNING FORK AUDIOMETER 

Aaron Rotji, M.D., Brooklyn 

In 1932 I suggested a graphic method of tuning fork audiometry. 1 The method 
was tedious and not based on a standardized scale of normal hearing. It was 
abandoned. 

In 1934 I devised the acoustimeter. This consisted of a series of calibrated 
tuning forks mounted on a revolving turret. The forks were struck by a swinging 
hammer allowed to drop from a constant level. A stop watch connected with 
the hammer indicated the duration of audibility (from the time the fork was 
struck to the loss of audibility). The number of seconds of audibility was marked 
in a corresponding place on the chart. This at once showed the loss of hearing 
in decibels. 

In connection with this instrument the principles of modern audiometric arith- 
metic were for the first time applied to precision tests of acuity of hearing with 
tuning forks as the source of sound. 

However, the instrument was cumbersome, expensive and difficult to stand- 
ardize. 2 

NEW PRECISION FORKS 

I have now made a series of calibrated forks. A detachable hammer is pro- 
vided. Together these constitute a practical, accurate, portable and inexpensive 
audiometer. The forks are light and are not mounted but held suspended on the 
examiner’s fingers. There are no extraneous and confusing sounds. The method 
and chart are based on the standard scale of threshold of hearing to threshold of 
feeling used with electrical audiometers. 

The application of the decibel (unit of intensity of sound) to tuning fork 
values is self explanatory on the chart. 

It was necessary to make forks that could produce intensities loud enough to 
reach the upper level of the range of hearing (that is, the threshold of feeling). 

In connection with the tuning forks there are several entirely new features 
which I have not published before. 

Through the stem of the fork is a cross pin used as a rest on the thumb and 
finger (fig. 2). This makes the fork a freely suspended vibrating source of sound. 
By this method of suspending the fork the absorption of the vibrations into the 
hand is minimal and constant. This method of using the forks is an important 
factor in assuring constancy of the source of sound. 

A significant new principle is seen in the cup-shaped sound collector which I 
have fashioned at the end of the stem. This convej's the sound clearly and 

From the Department of Otolaryngology, Beth El Hospital. 

1. Roth, A. : A Graphic Method and Chart for Hearing Test with Tuning 
Forks, Arch. Otolaryng. 15:834 (June) 1932. 

2. Roth, A.: The Acoustimeter: A Device of Tuning Forks with a Graphic 
System for Charting Acuity of Hearing, Arch. Otolaryng. 20:571 (Oct.) 1934. 
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completely to the ear (fig. 3). By these features it is obvious how one attains 
constant intensities of the sound produced by a hammer dropped from a constant 
level. 



Fig. 3. — Sound collector in contact with the ear. 



In the stem of the fork is a slot for the insertion of the hammer. One hammer 
serves the whole series of forks. The hammer is detached after the strike. 

In the clinical procedure of testing acuity of hearing the hammer is raised to 
a horizontal position and dropped. On the rebound it is caught and removed. The 
second hand of a clock is observed for the duration of audibility (from the instant 
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of the strike to the instant of loss of audibility in the ear examined). For the 
number of seconds so noted there is a corresponding space in the column of the 
chart. A mark is made in this space. The same procedure is followed with 
the whole series of forks and the marks connected in one continuous curve. The 
result is the curve of acuity of hearing. 

Explanation ■ of the Chart . — For each fork there are three columns, spaced at 
intervals of several seconds. The total column represents the interval from the 
instant of the strike to the point of loss of audibility for the normal ear. The first 
column is spaced for the use of a light hammer. The second column is spaced 
for the use of a heavy hammer. The third column is spaced for striking by hand 
with the heavy hammer, using fullest force. (In the last case the maximum 
intensity is always obtained. For it is characteristic of tuning forks that their 
maximum intensities are produced by a certain limit of striking force, beyond 
which an increase in the force of the strike cannot produce a greater intensity.) 

Striking by hand is used only rarely and then in the examination of patients 
that obviously have an impairment near or on the borderline of total deafness. 

The purpose of these three columns for the respective manner of striking is to 
save time in the examination. For moderate impairments the light hammer gives 
results quickly. If the patient hears nothing with the light hammer strike, then 
he is tested with the heavy hammer strike. In the average case less than ten 
minutes is required for the testing of both ears. In other respects the chart is 
self explanatory. 

COMMENT 

In my original experiments I calibrated the tuning forks by means of a sound 
level indicator which showed the maximum intensity of each fork and also the 
rate of decay per second in decibels. By these data combined with tests of normal 
ears the spaced columns as they appear in the chart were easily established. These 
forks, after being calibrated, can be used as the standard for calibrating 
electrical audiometers. Vice versa, also, an electrical audiometer can be the 
standard for calibrating the forks. The forks will remain constant in pitch and 
intensity potentials, there being no wearable and varying elements, such as are 
necessary in intricate electrical hook-ups. There is no bone conduction factor of 
error when the sound collector is in contact with the auricle. I have observed that 
the auricle and the soft canal act as practical insulation against bone conduction. 
It is a simple experiment to prove this assertion. The use of the sound collector 
proves this. A patient with increased bone conduction will show increased bone 
conduction by this method of examination the same as by the usual manner of fork 
testing (holding the prongs to the meatus for air transmission and pressing the 
stem of the fork on the mastoid for bone transmission). 

SIMPLE INSTRUCTIONS TO ASSURE ACCURACY 

The sound collector must be brought in light contact with or close to the ear 
every several seconds until the sound becomes very faint. Then and only then 
the collector is pressed firmly over the auricle, removed and pressed on again 
alternately until the sound is no longer preceived. 

The experiments and application of the adduced data which have led to the 
present precision forks and charting method were tedious efforts in some respects 
in view of the utter lack of any guiding texts or literature on the subject. The 
peculiarities of the absorption and transmission of the vibrations of the forks 
(with the stem in contact or freely suspended) had to be personally discovered 
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without benefit of an environment of research, and so I shall hope to hear of 
other otologists with better opportunities for research making use of the data 
here contributed. In the meantime, in the interests of maintaining standard values 
of acuity, permission to manufacture these forks has been given to Clay Adams 
of New York, in association with the Acoustic Research Laboratories of New York. 


EASY LIGATION OF BLOOD VESSELS IN CONNECTION 
WITH TONSILLECTOMY 

A New Instrument and Method 

F rax an a VisTRKicn, M.D., New York 

The control of bleeding which occurs during the surgical removal of tonsils 
is unquestionably an important part of the operation. The routine procedure 



Fig. 1. — Forceps with sliding push ring, B, and push rod, A. C and D set 
the limit of sliding in both directions. Inset, elastic disk enlarged. The actual size 
is 5 mm. in diameter and 1.2 mm. in thickness. 

consists in applying pressure to the tonsillar fossa by means of gauze sponges. 
In a large per cent of cases this suffices to control hemorrhage. The length of 
time over which pressure is to be applied is usually not less than three minutes 
but often considerably more. Unfortunately, even though cessation of bleeding 
may have been achieved, it is a matter of chance whether bleeding may occur 
again soon after operation or during early convalescence, if pressure alone is 
used. A child, especiallj 1 ', may lose considerable blood before the fact that he is 
bleeding is discovered. 

Aside from pressure, the method most frequently used to control tonsillar 
hemorrhage is clamping of the bleeding points or the application of a catgut ligature 
around them. The application of a ligature is sometimes difficult, particularly when 

From the Department of Surgery (Subdepartment of Otolaryngology) of the 
New York Hospital and Cornell Medical College. 
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the source of the hemorrhage is the lower part of the tonsillar fossa. The 
ligature may become loosened and the bleeding be controlled only by suture. 

Surgeons have long sought an efficient, quick method to stop hemorrhage 
during and following tonsillectomy. The instrument about to be described has been 
designed with this fact in view. It consists of a grasping forceps of the alligator 
jaw type (fig. 1). A small rubber disk which has a puncture hole in its center is 
slipped over the slender grasping end of the forceps (fig. 1, inset, and 2 A). This disk 
is very elastic and is 5 mm. in diameter and 1.2 mm. thick. It is applied to the 



Fig. 2. — A, instrument ready to place a ligature. B, ligature in position. The 
rubber disk is presented somewhat enlarged. Note the tissue emerging through 
the center of the rubber disk. 


TISSUE INCLUDING BLOOD VESSEL 



Fig. 3. — Enlarged details of ligation. Note the amount and length of tissue 
emerging through the center of the rubber disk. 


bleeding point by pushing it downward over the end of the forceps by means of 
a rod which extends from the grasping tip to the handle. 

The technic of the procedure is as follows: The bleeding point is seized with 
the forceps equipped with the rubber disk, and the disk is pushed over the end of 
the forceps to encircle the tissue held. The transfer of the rubber disk to the 
tissue is made by pushing the sliding ring downward (fig. 3). 

It is an advantage to grasp a substantial portion of tissue with the hemostat. 
If properly applied (fig. 2 B), the elastic tie will remain in position several days. 
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For experimental purposes, I have left some in the tonsillar fossa as long as one 
week. Their presence causes no discomfort. They may readily be removed with 
a grasping forceps at the end of forty-eight hours. 

By use of this instrument, all bleeding can be controlled and the time of 
operation considerably shortened. 

Two or more complete instruments should be ready for use on the instrument 
tray during operation, and a liberal supply of rubber disks should be at hand. 

The hemostat is sterilized by boiling; the rubber disks, by the use of alcohol. 

Skill in the use of this instrument can readily be acquired by practice on a piece 
of tough meat. 

106 East Eighty-Fifth Street. 



Progress in Otolaryngology 

Summaries of the Bibliographic Material Available 
in the Field of Otolaryngology 


ADVANCES IN THE FIELD OF ALLERGY AS 
RELATED TO OTOLARYNGOLOGY 
DURING THE YEAR 1939 
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AND 
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ICOHN, 

M.D. 


KANSAS CITY, 

MO. 


In the following annual review our aim has been to select a few 
articles which show the present trend of the literature on allergy. Some 
of the articles chosen present new ideas. Others repeat studies already 
reported and are referred to here because of a fundamental importance 
which should again be called to the attention of the readers. 

CAUSES OF ALLERGY 

Foods . — Bowen 1 reports 5 cases of urticaria caused by the ingestion 
of karaya gum. This substance at present is used in many preparations 
prescribed for increasing the bulk of stools. It is used also in dental 
powders, tooth paste -and in a number of gelatin preparations. 

Molds . — Rackemann 2 reviewed the literature on the relation between 
molds and hay fever and asthma. He concludes that many atypical 
cases of hay fever may be accounted for by sensitivitiy to molds. The 
occurrence of molds in household dusts also accounts for the fact that 
asthma is often limited to certain environments. He calls attention to 
the difficulties in interpreting cutaneous tests with mold extract and 
suggests that the specificity of mold extracts may be important. 

Durham 3 reports a stud} 7 of the distribution of Honnodendrum, 
Alternaria and rust spores. This is a continuation of work previously 
reported. The data were obtained by a study of some 10,000 samples 

1. Bowen, R. : Karaya Gum as a Cause of Urticaria, Arch. Derniat. & Svph. 
39:506 (March) 1939. 

2. Rackemann, F. M. : Molds as a Cause of Hay Fever and Asthma, Tr. Am. 
Climat. & Clin. A. 54:194, 1939. 

3. Durham, O. C. : Incidence of Air-Borne Fungus Spores : Honnodendrum. 
Alternaria, and Rust Spores, J. Allergy 10:40, 193S. 


6S7 
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of atmospheric dust caught on oil-coated slides exposed by United 
States weather observers over several years. I-Ie states that Alternaria 
and Hormodendrum spores are found in the air in greatly varying 
numbers in all parts of the United States. The total figures for the 
two are approached by no other air-borne fungus spores except those 
of the rusts and smuts. There is a striking similarity in the quantitative 
geographic distribution of Alternaria and Hormodendrum, not only as 
compared with each other but also as compared with ragweed. Where 
one is abundant the other two are likely to be abundant. 

Harris 4 studied 13 patients allergic to grain dust. Each patient gave 
a positive intradermal reaction to extracts of wheat dust and oat dust 
and also reacted to one or more grain smuts. Reactions to grain dust 
and grain smut were transferred in every patient tested. Symptoms 
following exposure to grain dust were classified in two varieties: (1) 
irritative symptoms, which consisted of a burning sensation in the throat 
and chest and which occurred in both allergic and nonallergic persons, 
and (2) allergic symptoms, which included sneezing, itching of the eyes, 
wheezing and asthmatic paroxysms and which occurred in allergically 
disposed persons. In 4 out of 5 cases the author successfully produced 
an exacerbation of symptoms by applying cotton pledgets soaked in grain 
dust extract or smut extract to the inferior turbinate. lie suggests 
a relation between sensitiveness to grain dust and that to grain smuts. 
A few patients were successfully treated by desensitization. Constitu- 
tional reactions were not uncommon during desensitization. 

Wittich 5 confirmed an immunologic relation between smuts and their 
corresponding hosts, the grains. 

Cohen, Cohen and Iiawver, 0 continuing their study of house dust 
antigen in cotton linters, describe a “linters extract . . . with which 

immunologically specific endermal reactions may be obtained in dust- 
sensitive patients.” Well over 90 per cent of clinically dust-sensitive 
patients gave a 1 plus or larger endermal reaction to a 1:50 dilution. 
Control experiments on normal persons and allergic persons not sensitive 
to dust gave negative results. They were able to sensitize and shock 
guinea pigs with linters extract. 

Chemicals. — Kern 7 reports a case of asthma and allergic rhinitis due 
to sensitiveness to phthalic anhydride. 

4. Harris, L. H.: Allergy to Grain Dusts and Smuts, J. Allergy 10:327, 1939; 
The Nature of the Grain Dust Antigen, ibid. 10:433, 1939. 

5. Wittich, F. W. : Further Observations on Allergy to Smuts, Journal-Lancet 
59:382, 1939. 

6. Cohen, M. B. ; Cohen, S., and Hawver, K. : Further Observations on the 
Nature of the House Dust Antigen, J. Allergy 10:561, 1939. 

7. Kern, R. A. : Asthma and Allergic Rhinitis Due to Sensitization to Phthalic 
Anhydride, J. Allergy 10:164, 1939. 
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Phthalic anhydride is the anhydride of benzene-ortho-dicarboxylic acid (phthalic 
acid). It has the formula CoHffCORO, and is a benzene ring substance. . . . 

Phthalic anhydride is the starting point for the manufacture of fluorescein and 
anthraquinone dyes. With glycerol it reacts to form a resin that is used in the 
paint industry. . . . An unusual feature of the case is the demonstration of 
circulating specific reagin to a substance of non-nitrogenous nature. 

Romanoff s reports 3 cases of bronchial asthma caused by exposure 
to sulfur dioxide fumes in men working about electric refrigerators. 
None of the patients had a personal or family history of allergy. He 
states : 


. . . There is no immunologic proof of the specificity of sulfur dioxide fumes 
in initiating attacks of bronchial asthma. It appears more likely . . . that the 
primal effects are the result of an inflammatory, destructive lesion in the upper 
respiratory tract, [allowing bacteria to] . . . multiply and gain access to 

underlying tissue. . . . Sulfur dioxide refrigerants represent an industrial 

hazard, particularly for individuals with an allergic background. 

Miscellaneous Agents . — Rowe 9 reports a case of bronchial asthma 
and nasal allergy with proved sensitivity to pine pollen. Hyposensitiza- 
tion with specific pine pollen extracts controlled the symptoms. 

The late Parlato 10 reports an excellent study of the May fly. Allergic 
symptoms are believed to have been caused by the inhalation of minute 
particles of the pellicle. In his study of 589 patients with seasonal hay 
fever and asthma he found 19 who gave repeated positive cutaneous 
reactions to extract of the whole May fly. Of these, 7 patients, or a 
little over 1 per cent of the total, could be proved clinically hypersensi- 
tive to May fly. He feels that the May fly should take its place with 
the caddis fly as an excitant of allergic symptoms. 

Kahn 11 reports a case of rhinitis due to amaranth pollen in which 
cutaneous and ophthalmic tests gave negative results hut in which a 
positive reaction resulted from the direct application of the pollen to 
the turbinates. After a positive diagnosis had been made from intra- 
nasal applications of pollen, unilateral facial acne occurred on the same 
side. This lesion reappeared at the same site on four different occasions 
in the course of specific treatment. 

Berger 12 reports a case of intermittent hydrarthrosis in which an 
allergic causation was established. Elimination of offending foods not 

8. Romanoff, A.: Sulfur Dioxide Poisoning as a Cause of Asthma. J. Allergy 
10:166, 1939. 

9. Rowe, A. H. : Pine Pollen Allergy, J. Allergy 10:377, 1939. 

10. Parlato, S. J. : The May Fly as an Exciting Cause of Seasonal Allergic 
Coryza and Asthma, J. Allergy 10:56, 1938. 

11. Kahn, I. S.: Sensitization of Skin Induced by Turbinal Pollen Application. 
Resulting in Facial Acne, J. Allergy 10:235, 1939. 

12. Berger. H. : Intermittent Hydrarthrosis with Allergic Basis. I. A. M. A. 
112:2402 (June 10) 1939. 
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only caused the disappearance of the swelling of the knee but also 
relieved gastrointestinal symptoms and vasomotor rhinitis. 

Boemer 13 reports several cases to demonstrate an association between 
infection, arthritis and allergy. He thinks that the three conditions can 
occur together as a clinical entity. Allergic treatment is suggested. 

Ross 14 reports a case of peripheral neuritis in an apiarist following 
stings by honeybees (Apis mellifica). Ide thinks the reaction is due to 
hypersensitivity to allergens in the bee. 

Todd, Cohen and Broadbent 15 in a study of 60 children under treat- 
ment for allergy found that 75 per cent had gross orthodontic deformity. 
They explained this as follows : 

In infancy growth is most rapid in the head. . . . More than half the post- 
natal growth in brain takes place during the first year. Facial growth is less 
rapid than this, but, since the face is an appendage of the brain case, it cannot 
fail to follow tbe cranium in an extraordinarily rapid growth. 

All rapidty growing structures are vulnerable, and hence it comes about that 
facial growth is in greatest danger of multilation during the first year. . . . 

The face grows simultaneously in all three dimensions [and] . . . although 
the major defect may be shown in only one or two [all dimensions may be affected]. 

In . . . children who have nasal symptoms in early infancy the face will 
be markedly retarded in growth in all three dimensions. Those whose symptoms 
begin during the second year have less marked deformities, especially in the 
lateral expansion of the hard palate; in those whose symptoms begin at five or six 
years there may be only a slight diminution in either forward or downward growth. 

Bourne 10 cites 2 cases in which asthma followed accidental injury 
to the nose. Neither patient had any allergic manifestation previously, 
and neither had a family history of allergy. The injuries had produced 
septal deformity. Complete disappearance of the asthmatic symptoms 
followed submucous resection. He suggested that nasal injury may 
be a factor in the causation of asthma. 

MECHANISM OF ALLERGY 

Stoesser and Cook 1T studied 12 patients with asthma which “had 
proved intractable under routine allergic management. Various pro- 

13. Boemer, L. C. : Infection, Arthritis and Allergy, Laryngoscope 49:297, 1939. 

14. Ross, A. T. : Peripheral Neuritis : Allergy to Honeybee Stings, J. Allergy 
10:382, 1939. 

15. Todd, T. W.; Cohen, M. B., and Broadbent, B. H.: The Role of Allergy 
in the Etiology of Orthodontic Deformity, J. Allergy 10:246, 1939. 

16. Bourne, W. A.: Asthma as a Sequel of Nasal Injury, Brit. M. J. 1:S70, 
1939. 

17. Stoesser, A. V., and Cook, M. M. : Electrolyte and Water Change in 
Bronchial Asthma, J. Allergy 11:65, 1939. 


DU KE-KOHN— ALLERGY 


691 


cedures affecting the electrolyte and water metabolism” are reported 
on as follows : 

1. Artificial fever gave . . . transitory benefit in asthmatics whose sodium 
chloride intake was normal or high before and during treatment. 

2. Artificial fever gave striking improvement or complete remissions in asthmatics 
on continuous low salt diet. . . . 

3. Remissions from the low salt intake plus artificial fever could be terminated 
promptly by adding 1 to 2 gm. of NaCl to the diet. . . . 

4. Potassium chloride ... [in large doses] when added to the special low 
salt diet [relieved] . . . asthma in milder cases. In more severe cases asthma 
continued while KC1 was taken, but ceased at once when KC1 was discon- 
tinued. . . . 

The foregoing observations suggested that depletion of body water and salt 
. . . tended to favor remission of asthmatic symptoms. ... It would appear 
. . . that sodium, potassium, and water metabolism bear an important relation- 
ship to the asthmatic state. It is suggested that drastic salt depletion favors a 
reduction of asthmatic symptoms. . . . 

No positive therapeutic implications are [as yet] warranted. 

Sheldon, Howes and Stuart 1S report a study on a relation between 
sodium and general body water and local tissue edema. Five patients 
were selected for study in whom attacks of asthma could be started or 
stopped when desired. They stated : 

The asthmatic attacks of our subjects were associated with a considerable loss 
of body water and a distinct elevation in urinary sodium. The sodium depletion 
was directly related to the body water loss, as measured by the balance studies. . . . 

The water metabolism directly paralleled that of the sodium. . . . 

The loss of body fluid occurred in spite of a . . . [delay of water in] the 
the shock organ. It would follow that a redistribution of fluid and electrolytes 
. . . takes place . . . [which is independent of the water] content of the 

shock organ tissues. 

The possibility of “a new approach to the management of allergic 
disease through an understanding of water and sodium" movement is 
suggested. 

Phillips 19 reports the study of a group of allergic persons who were 
exposed for the first time “to the pollen of sugar beet as the result 
of the introduction of a new industry into the region where they 
resided.” In the second year of exposure a number of positive cutaneous 
tests were observed in patients who were not clinically sensitive to beet 
pollen. “In the third year skin tests were strongly positive, and intense 
symptoms of pollinosis occurred in a considerable number of the 

IS. Sheldon, j7: Howes, H., and Stuart, G. : Observations on Total Water and 
Sodium Exchanges in Asthmatic Patients, J. Allerg}- 11:1. 1939. 

19. Phillips, E. W.: Time Required for the Production of Hay Fever by a 
Newly Encountered Pollen, Sugar Beet, T. Allerg}- 11:28. 1939. 
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patients.” It seems from this series of cases that “two seasons of 
exposure to a newly encountered pollen were required to induce clinical 
sensitivity.” 

Watson and Kibler 20 present further evidence to support the idea that 
allergy can be an etiologic background for bronchiectasis. 

A study of ... 46 cases of bronchiectasis . . . reveals that a high per- 
centage was found to have definite evidence of allergy based on the presence of 
hay fever, asthma, nasal polyps, atopic dermatitis, and abnormal amounts of 
eosinophiles in nasal or bronchial secretions. . . . Bronchiectasis . . . can 
be favorably influenced by allergic management. . . . The common association 
of sinusitis and bronchiectasis can be explained. 


IMMUNOLOGIC STUDIES 

Tuft, Wenger and Frankel 21 describe a method of preserving serum 
containing allergic antibodies or reagins, which the}' consider superior 
to that of Lichtenstein . 22 The principle of the method (previously 
described by Mudd and Flosdorf with their associates 23 ) depends on 
a rapid freezing of the serum, followed by its rapid dehydration under 
high vacuum pressure. The resulting product is a porous solid in which 
reagins remain potent for months. The finished product dissolves 
quickly and completely in distilled water. This procedure is called 
lyophilization. 

Cohen 21 has used this method, of lyophilization, in the preservation 
of pollen and dust extract. The desiccated material may be stored in 
rubber-capped bottles and redissolved in diluting fluid when needed 
for use. By this method, fresh, potent, accurately standardized extract 
can be made available at all times. 

Langner and Kern 25 found that the “blocking or inhibiting anti- 
body” of Cook can be preserved for eight months or more in lyophilized 
serum. 

20. Watson, S. H., and Kibler, C. S. : The Role of Allergy in Bronchiectasis, 
J. Allergy 10:364, 1939. 

21. Tuft, L. ; Wenger, L. J., and Frankel, J. J.: Preservation of Reaginogenic 
Serum by Lyophilization, J. Allergy 10:27, 1938. 

22. Lichtenstein, M. R. : Preservation of Reagin in Dried Serum, J. Allergy 
4:239, 1933. 

23. Mudd, S.; Reichel, J.; Flosdorf, E. W., and Eagle, H.: Preparation of 
Lvophile Serum, Proteins and Complement, J. Immunol. 26:341, 1934. Flosdorf, 
E^ W., and Mudd, S. : Procedure and Apparatus of Preservation in “Lyophile” 
Form of Serum and Other Biological Substances, ibid. 29:389, 1935. 

24. Cohen, M. B. : A Note on a New Method of Preserving Pollen and Dust 
Extracts, J. Allergy 10:385, 1939. 

25. Langner, P. H., Jr., and Kern, R. A.: Studies on Immunology of Hay 
Fever, J. Allergy 10:1, 1938. 
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Bernstein, Rubin and Feinberg 20 studied the effect of antigen con- 
centration on the rate of absorption of antigen solutions when injected. 
They concluded that “reactions are apt to occur more frequently and 
earlier when small concentrated volumes [of antigen] are injected.” 

Waldbott, Ascher and Rosenzweig 27 report serial studies of blood 
sugar, blood pressure, and white blood cell counts in 14 cases of allergic 
shock. They found that “a. The average blood sugar showed an 
immediate transient rise followed by a prolonged hypoglycemia, b. The 
blood pressure showed a sharp fall which varied [with the degree] 

. . . of shock, c. A definite leukopenia was encountered.” 

Hansel 28 emphasizes again 

the value of the cytologic examination of the nasal, sinus and bronchial secretions 
as an adjunct in diagnosis and also as a guide in determining the clinical course of 
allergy of the upper and lower respiratory tracts . . . [particularly in] cases 

presenting secretory and vascular disturbances in the nose in which the symptoms 
are not typical of allergy. . . . 

In the management of patients with respiratory allergy, an acute exacerbation 
of symptoms may be caused by an allergic contact or by an acute infection. 
Cytologic studies are of indispensable value in the differentiation of these two con- 
ditions. . . . 

By . . . correlation of the allergic history and cytologic findings we have 
found that among children giving a history of frequent colds and bronchitis, 
there is a significant number who have nasal allergy. 

TREATMENT 

Keeney and his associates 29 suggest the use of epinephrine in oil 
in cases in which slow absorption of epinephrine is desirable. They 
give intramuscularly 2 mg. of epinephrine in 1 cc. of peanut oil and 
find that the hyperglycemic and cardiovascular response to it is pro- 
longed. It is important to use dry sterilized syringes and needles to 
prevent contamination with water. 

“Ten patients with chronic asthma who had been taking frequent 
daily injections or inhalations of epinephrine hydrochloride received 
[equal] relief . . . with 0.65 to 2 cc. doses of epinephrine in oil.” 
The effect of one dose was inclined to last for from eight to sixteen 

26. Bernstein, T. ; Rubin, S. S., and Feinberg, S. M. : The Effect of Volume 
of an Antigen Solution on Its Rate of Absorption, J. Immunol. 36:309, 1939. 

27. Waldbott, G. L. ; Ascher, M. S., and Rosenzweig, S. : Serial Studies of 
Blood Sugar, Blood Pressure, and White Blood Cell Count in Allergic Shock, 
J. Allergy 10:220, 1939. 

28. Hansel, F. K. : Further Observations on the Cytology of the Nasal Secre- 
tions in Allergy, J. Allergy 10:251, 1939. 

29. Keeney, E. L. ; Pierce, J. A., and Gay, L. N. : Epinephrine in Oil : A New 
Slowly Absorbed Epinephrine Preparation, Arch. Int. Med. 63:119 (Jan.) 1939. 
Keeney, E. L. : Epinephrine in Oil : Its Effect in the Symptomatic Treatment of 
Hay Fever, J. Allergy 10:590, 1939. 
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hours. For immediate relief, however, aqueous solutions proved 
superior. Prolonged relief followed the injection of epinephrine in 
oil in 30 of 35 patients with seasonal or perennial hay fever. The 
authors think that epinephrine in oil is a good symptomatic remedy, 
which can be used to advantage in combination with specific treatment. 
The possibility of sensitizing patients to some constituent of the oil 
must be kept in mind. 

Murphy and Jones 30 report 9 cases of intractable asthma in which 
the number of injections of epinephrine required was remarkably 
reduced by the use of epinephrine in oil. 

Cohn 31 reports 4 cases in which constitutional reactions followed 
the administration of epinephrine in peanut oil. .The patients had 
“nausea, vomiting, chills, vesicular urticaria, cyanosis, increased dyspnea, 
and swelling and edema of the forearm.” The use of peanut oil as a 
vehicle for epinephrine was questioned because of the possibility of 
an underlying hypersensitiveness to peanut oil. 

Spain, Strauss and Fuchs 32 describe a new preparation of epineph- 
rine which 

by delaying the rate of absorption, lengthens the period of its influence upon the 
patient, thus lessening the frequency of administration. . . . [The medium used 
to retard absorption] is nontoxic, nonantigenic, reasonably stable, and can be 
easily self-administered. . . . The mixture to which epinephrine is added 
contains gelatin, sodium chloride, chlorobutanol, sodium bisulfite, glycerin, and water. 
Gelatin is chiefly responsible for the decreased rate of absorption of this mixture. 

. . . [A 1 : 500 epinephrine solution is used in contrast to the 1 : 1,000 aqueous 
solution. It was found, in a study of 50 patients with moderately severe or severe 
asthma] that an injection of 1 cc. of gelatin epinephrine twice daily would . . ■ 
control the asthmatic condition. In some instances doses of ordinary (aqueous) 
epinephrine would be required in addition, but the demands for this would be 
reduced from one to two doses for the twenty-four hours. . . . 

The gelatin-epinephrine mixture . . . can easily be self-administered by 
subcutaneous injection, in contrast to the epinephrine in oil preparation of Keeney, 
which [should] ... be given intramuscularly. . . . It is possible that the 

risks . . . with other therapeutic agents administered by injection might be 
minimized by the addition of gelatin. . . . Among such agents are diphtheritic, 
scarlatinal, and streptococcic toxoids, pollen extracts, and, particularly, horse serum 
preparations. 

Bloom 33 reports 50 to 100 per cent relief obtained in 29 cases of 
hay fever by the use of potassium chloride. The rationale for the 

30. Murphy, J. A., and Jones, C. A. : Slow Epinephrine in the Treatment of 
Chronic Asthma, J. Allergy 10:215, 1939. 

31. Cohn, J. : Unusual Reactions to Slow Epinephrine, J. Allergy 10:459, 1939. 

32. Spain, W. C. ; Strauss, B. A., and Fuchs, A. M. : A Slowly Absorbed 
Gelatin-Epinephrine Mixture, J. Allergy 10:209, 1939. 

33. Bloom, B. : The Use of Potassium Salts in Hay Fever: Preliminary Report, 

J. A. M. A. 111:2281 (Dec. 17) 1938. 
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use of this drug evolves about a theory that allergy is a disturbance 
of electrolyte metabolism. Pharmacologically, potassium chloride is 
similar to epinephrine in action, and it is suggested that the effect of 
epinephrine is due to potassium migration. The dosage prescribed was 
5 grains (0.32 Gm.) of potassium chloride in water, administered three 
times daily. 

Abt 34 reports striking results with oral administration of potassium 
chloride for children who have both hay fever and asthma. He noticed 
that the swelling and pallor of the nasal mucous membrane in allergic 
rhinitis disappeared in three to five days and that the discharge was 
decreased. He thinks that the action of potassium is to displace sodium 
in the tissues, thus producing local dehydration of the tissues. 

Harle3^ 35 states, “Oral potassium chloride therapy . . . [following 
the method outlined by Bloom] , failed to produce a significant degree of 
improvement in a group of 43 allergic patients.” This has been the 
experience of the reviewers. 

Rusk and his associates 30 found elevation of the potassium content 
of the serum in patients suffering from asthma and urticaria. They 
feel that potassium metabolism is not yet clearly understood, but assume 
that most of the potassium in the body is stored in the tissues and that 
the blood acts as a transport medium. The administration of potassium 
chloride presumably replaces the depleted potassium content of the 
tissues. Patients treated with “high protein, low sodium, acid-ash diet 
with added potassium chloride” showed promising clinical results. In 
contrast to this, Cohen 37 found no benefit from the treatment suggested 
by Rusk. In 8 cases of chronic urticaria he obtained doubtful results. 

Zeller 38 reviews the literature on oral therapy with ragweed pollen 
and presents a “clinical study of 42 cases of ragweed pollen hay fever 
treated by oral pollen administration.” He doubts the advantage of 
oral therapy and found that treatment by hypodermic injection is dis- 
tinctly better. Pie precipitated more reactions with oral therapy than 
with hypodermic injection. 

34. Abt, A.: Note on Oral Administration of Potassium Chloride in the Treat- 
ment of Hay Fever, Nasal Allergy, Asthma and^ Sinusitis, Am. J. M. Sc. 198:222, 
1939. 

35. Harley, D. : Note on Oral Potassium Chloride Therapy in Asthma, Hay 
Fever, Urticaria and Eczema, J. Allergy 11:38, 1939. 

36. Rusk, H. A., and Kenamore, B. D. : Urticaria — New Therapeutic Approach, 
Ann. Int. Med. 11:1838, 1938. Rusk, H. A.; Weichselbaum, T. E., and Somogyi, 
M. : Changes in Serum Potassium in Certain Allergic States, J. A. M. A. 112: 
2395 (June 10) 1939. 

37. Cohen, A. E. : The Treatment of Chronic Urticaria with a High Protein, 

Low Sodium Acid-Ash Diet, with Added Potassium Chloride J Allergy 10*61 
1938. ‘ ’ 

38. Zeller, M. : Oral Ragweed Pollen Therapy, J. Allergy 10:579, 1939. 
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Black 30 concludes from his study that oral therapy with pollen is 
of value in some cases but that the results obtained are not nearly as 
satisfactory as with hypodermic administration of the antigen. In 3 
of Black’s patients tolerance for hypodermic doses developed after 
oral therapy. 

London 40 states that little if any of the active principle of ragweed 
pollen is absorbed after its oral administration. lie says, “Patients 
adequately treated by the subcutaneous method can expect no further 
benefit from oral ingestion of pollen.” 

Pollia 41 reports 3 cases of reaction after the oral administration of 
pollen. The symptoms were dermatitis, urticaria and aggravation of 
nasal symptoms. 

Brown 42 reports beneficial results from the use of theophylline with 
ethylenediamine (aminophylline) in the treatment of status asthmaticus, 
or intractable asthma. He states, “Theophylline is also of value in the 
symptomatic treatment of mild or moderately severe attacks of bronchial 
asthma.” 

Meyer and Schotz 43 relieved severe intractable asthma by the use 
of cyclopropane anesthesia. 

Farmer 14 inhibited fatal anaphylaxis in sensitized guinea pigs by 
the use of ethyl carbamate. On the basis of this experiment, he admin- 
istered ethyl carbamate ora% in 30 cases of bronchial asthma. A dose 
of 2 to 4 grains (0.13 to 0.26 Gm.) daily seemed beneficial in 14 cases. 

Maytum and Leddy 45 report on roentgen therapy in 161 patients 
with moderately severe asthma. An anterior and posterior field over 
the mediastinum were irradiated. They suggest that the beneficial effects 
of roentgen therapy may be because “the roentgen rays decrease the 
secretory power of the mucous glands in the trachea [and] liberate 
antibodies by destruction of leucocytes.” Another factor may be “the 
analgesic effect of roentgen rays on the nervous system.” Twenty-four 
per cent of their patients were markedly relieved and 16 per cent 

39. Black, J. H. : The Oral Administration of Ragweed Pollen, J. Allergy 10: 
156, 1939. 

40. London, McK. : Combined Oral and Subcutaneous Treatment for Ragweed 
Pollinosis, J. Allergy 10:453, 1939. 

41. Pollia, J. A.: Dermatitis, Urticaria and Aggravation of Nose Symptoms 
from Oral Administration of Pollen Suspensions, California & West. Med. 50:25, 
1939. 

42. Brown, G. T. : Aminophyllin in Asthma, J. Allergy 10:64, 1938. 

43. Meyer, N. E., and Schotz, S. : The Relief of Severe Intractable Bronchial 
Asthma with Cyclopropane Anesthesia, J. Allergy 10:239, 1939. 

44. Farmer, L. : The Use of Urethane in Symptomatic Treatment of Bronchial 
Asthma, J. Lab. & Clin. Med. 24:453, 1939. 

45. Maytum, C. K., and Leddy, E. T. : Roentgen Treatment of Asthma, J. 
Allergy 10:135, 1939. 
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moderately relieved for from one to several months. Fourteen per cent 
showed marked relief when roentgen and other types of therapy were 
used. For 46 per cent the results were failures. 

Leriche and Fontaine 46 report on the result in 11 cases of bronchial 
asthma treated by stellectomy. The operation was either unilateral or 
bilateral. In about 50 per cent of the cases good results were obtained. 
They suggest that infiltration of the stellate ganglion with an anesthetic 
may be done in an effort to predict the result which might be obtained 
by stellectomy. This must be considered for the present a rather 
radical experimental measure. 

V ollmer 47 treated 7 asthmatic children by insulin shock. He states 
that all were benefited, at least temporarily. Fifteen to twenty-five 
treatments were given over one and a half to three months. Doses as 
high as 40 units of insulin were given. The hypoglycemic reaction 
was carefully controlled by the use of dextrose. The “effect is ascribed 
to a secondary endogenous adrenalin production” in the patient and a 
possible “compensatory hyperfunction of the adrenal system.” 

Prince and Secrest 48 succeeded in protecting persons sensitive to bee, 
wasp or ant bites by hyposensitizing them with whole bee extract. 
They believe that certain insect groups possess a common antigen. 

Piness and Miller 49 report that in 43 per cent of a large group of 
asthmatic children, tonsillectomy had been advised by a physician for 
the relief of asthma. Not only does this procedure fail to relieve asthma, 
but in 17 per cent of allergic tonsillectomized children it seemed actually 
to have initiated the asthmatic state and in many more to have aggra- 
vated mild symptoms. It is pointed out that the obvious cause of this 
unfortunate state of affairs is that allergic symptoms were mistaken 
for infectious symptoms and that the tonsils were thought to share in 
the infection. One of the distinct features of allergy is hyperplasia of 
the lymphoid tissue and as a result enlarged tonsils are characteristic 
findings. 

46. Leriche, R., and Fontaine, R. : Les resultats eloignes du traitement chirurgi- 
cat de l’asthme bronchique par la stellectomie, Presse med. 47:243, 1939. 

47. Vollmer, H. : Controlled Insulin Shock Treatment of Asthmatic Children, 
Arch. Pediat. 56:223, 1939. 

48. Prince, H. E., and Secrest, P. G., Jr.: Use of Whole Bee Extract in 
Sensitization to Bees, Wasps and Ants, J. Allergy 10:379, 1939. 

49. Piness, G., and Miller, H. : Allergy of the Upper Respiratory Tract in 
Infancy and Childhood, J. A. M. A. 113:734 (Aug. 26) 1939. 



Abstracts from Current Literature 


Ear 

Brain Hernia: A Postoperative Complication in Otology. Colby Hall, 
Ann. Otol., Rhin. & Laryng. 49:291 (June) 1939. 

“Brain hernia” is herniation of the substance of the meninges and the brain 
through a defect in the dura and into a mastoidectomy wound. Hernias are divided 
into (1) immediate hernias, which occur immediately on incision of the dura, and 
(2) secondary hernias, which are postoperative. For hernia of the brain to occur 
there must be an opening in the bone, an opening in the dura and an increase in 
intracranial pressure. The increase in intracranial pressure is due to an increase 
in the volume of the brain produced by an abscess or tumor or by edema of the 
brain due to infection or irritation and not by increased formation of spinal fluid. 
A small dural defect does not preclude the formation of a large hernia of the 
brain. A small dural opening is more apt to produce strangulation of the hernia, 
and there is more likelihood of hernias which develop through a larger opening 
subsiding. The hernia may contain brain tissue alone, clean or infected, or pus 
from the main abscess, and a hernia of the temporal lobe may contain a pro- 
longation of the lateral ventricle. In most strangulated hernias the tissue 
degenerates, finally becoming cicatricial, and eventually is covered with normal 
skin. All or most of the mass of a nonstrangulated hernia recedes into the cranial 
cavity and is epithelialized. 

Immediate hernias usually disappear after evacuation of the abscess. Secon- 
dary hernias occur from within several days to several weeks postoperatively, 
first appearing as a soft granular mass. This becomes larger as it protrudes and 
is elastic and irreducible ; it is reddish with no signs of necrosis. 

There appears to be less danger of hernia if exploration for a possible abscess 
of the brain is done through a clean field, unless a discharging sinus is present. 
Protecting adhesions about a dural opening should not be disturbed, and all 
possible trauma should be avoided. 

Early treatment should stress avoidance of trauma, prevention of infection and 
lowering of intracranial pressure. Lumbar punctures should be done with extreme 
caution, and intravenous administration of hypertonic solutions, such as SO per 
cent dextrose, is more rational. 

The author concludes that hernia of the brain in operations on the mastoid is 
usually avoidable and that the prognosis is dependent on the coexisting pathologic 
condition and the methods of treatment. He reports a case with recovery. 

M. V. Miller, Philadelphia. 


Discussion on Malignant Disease of the Ear (Excluding the Pinna). 

Proc. Roy. Soc. Med. 32:1087 (July) 1939. 

Mr. Philip Scott based his discussion on an analysis of 70 cases of malignant 
disease of the ear, of which 12 had not been previously published. He cited 
statistics tending to show that malignant disease of the ear, excluding the pinna, 
is rather rare. Among the factors which may arouse suspicion of malignancy are : 
(1) toughness of granulations when touched with a probe, (2) recurrence after 
removal and tendency to bleed easily, (3) persistence of meatal infection in spite 
of cleansing treatment, (4) pain on chewing and (5) presence of granulations or 
papillomas attached to the deep meatal wall. 

Concerning the pathologic picture Scott stated that malignant disease of the 
ear is divided into four groups: (1) carcinoma, (2) sarcoma, (3) rodent ulcer and 
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(4) endothelioma. Carcinoma, by far the commonest type, may be primary or 
secondary, is nearly always squamous cell and starts in the external auditory 
meatus in the majority of instances. The sarcomatous type causes primary ulcera- 
tion in the meatus and does not involve the tympanum until late. The rodent ulcer 
grows more slowly and recurs persistently. The treatment recommended consists 
of meatal operation when there is apparently no involvement of the drum and 
radical mastoid and meatal operation when the lesion has involved the drum or 
middle ear. Both types of operation are followed by diathermy or radiotherapy. 
Detailed reports of 5 cases of malignant disease of the ear were presented by 
Mr. Scott. 

Mr. Lionel Colledge, in discussing carcinoma of the middle ear, emphasized 
the rarity of the condition and mentioned that occasionally it occurs as a secondary 
growth. He cited 2 cases in some detail. 

Mr. Musgrave Woodman briefly reviewed the results obtained by treatment 
in 7 cases. Three patients were alive and free from recurrence. 

Mr. F. C. Ormerod, Mr. McCay, Mr. Sydney Scott, Mr. Herbert Tilley 
and others cited interesting features of cases with which they had come in contact. 

Campbell, Philadelphia. 

A Study of Vestibular Physiology and Physiopathology. K. Arslan, Arch. 

ital. di otol. 51:258 (May) 1939. 

The application in hundreds of cases of the turning test according to the Buys- 
Fischer technic has shown the constant lack of the well known phenomena of 
nausea, vomiting, pallor, sweating and salivation following the tests. Since the 
sensation of rotation, nystagmus and tonic reflexes appeared with more precise 
and higher values than when other, less exact, tests were used, the deduction is 
warranted that the former phenomena are caused by a repercussion on the vege- 
tative nuclei of irregular vestibular stimuli, either at the level of the cortical 
vestibular centers or at the site of the vestibular nuclei. These clinical observa- 
tions were fully confirmed by Cojazzi in a series of researches on a group of 
normal persons, examined with the Buys-Fischer technic with a negative angular 
acceleration of standard value (630 degrees and 2 seconds). He also registered 
arterial pressure, frequency of the pulse and respiratory rhythm. Thereafter, 
Arslan conducted experiments with a more sensitive control on 50 rabbits, investi- 
gating the hemodynamic reflexes from vestibular stimulation by rotation on the 
turning chair of Fisclier-Tonnies. All known precautions were taken to obviate 
other extralabyrinthine stimuli. The appearance of perrotatory and postrotatory 
nystagmus was noted ; arterial pressure was registered on a kymograph affixed to 
the chair. Narcotics (ethyl carbamate [urethane] and ether) were administered 
to one group. The results of the experiment were that in most of the animals no 
change in the curve of the arterial pressure was noted. When modifications of 
the hemodynamic curve appeared, it was almost always possible to attribute them 
to extravestibular factors. 

It is assumed that vestibulovegetative reflexes from labyrinthine stimulation are 
connected with irregular types of excitation, which cause diffusion of the excitation 
from the vestibular nuclei to the bulbar vegetative nuclei. 

Dennis, San Diego, Calif. 

The Syndrome of Gradenigo Due to an Unusual Cause. G. Zanzucciii, 

Arch. ital. di otol. 51:323 (June) 1939. 

A case of exenteration of the mastoid cells on the right side in a woman aged 
41, who had had chronic otorrhoea since childhood, is reported. A few days after 
the operation the patient began to have pain in the forehead and the right parietal 
region, extending to the occiput. Lumbar puncture was followed by paralysis of 
the right external rectus muscle, vomiting and severe headache. The paralysis 
lasted a few days. 
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The pain in the head was attributed to a focus of osteitis in the petrous tip 
that irritated the gasserian ganglion. The paralysis of the abducens nerve was 
attributed to lowered intracranial pressure from the spinal puncture, which caused 
hyperemia and consequent compression of the nerve. 

Dennis, San Diego, Calif. 


Isolated Disease of the Otolithic Apparatus. L. Abbate, Arch. ital. di otol. 
51:341 (July) 1939. 

After reviewing the functions of the otolithic apparatus and discussing the con- 
tradictory opinions of various writers, Abbate assumes that any movement what- 
ever, whether pressure or traction, of the otolithic membrane is capable of exciting 
the sensory epithelium of the maculas. In man, excitation of the otolithic apparatus 
in pathologic conditions provokes nystagmus. In 1921 Barany described a case 
of isolated disease of the otolithic apparatus characterized by vertigo and nystagmus 
in a certain definite position of the head which continued as long as the head was 
retained in that position. Abbate here reports illustrative cases, in which the 
condition was characterized by nystagmus and vertigo when the head was in a 
given position and at no other time but in which the reflex was quickly exhausted, 
lasting only eighteen to twenty seconds. The short duration is ascribed to the 
lightness of the disease and to the fact that it was retrogressing. The fact that 
the disturbance did not begin until the head arrived at the optimum position for 
stimulation of the otolithic apparatus shows that a maximum stimulus was neces- 
sary to evoke the almost latent irritation. The hyperexcitability of the labyrinth 
in the first case was indicated by the short time of latency in the caloric test. The 
use of some apparatus for the attaining of the desired position of the head without 
bending the neck is advised. Dennis, San Diego, Calif. 

Spontaneous Hemorrhage from the Carotid Artery in Acute Suppurative 
Otitis Media. E. Urbantschitsch, Monatschr. f. Ohrenh. 73:390 (June) 
1939. 

A case in which acute otitis media with mastoiditis developed in an adult after 
scarlet fever, with fatal erosion of the internal carotid artery, is reported. As a 
rule, such erosion occurs in chronic conditions, such as cholesteatoma and tuber- 
culosis, but in this instance the necrosing scarlatina anginosa, ascending through 
the eustachian tube, may have destroyed the bony wall and eroded the artery, thus 
causing the bleeding. Most likely, the bodily resistance was diminished, too, 
through a diabetic state. Clinically, the patient did not exhibit any signs of severe 
peritubular infection. Lederer, Chicago. 


Chronic Suppuration of the Middle Ear and Vitamin C. M. Baer, Monatschr. 
f. Ohrenh. 73:394 (June) 1939. 

The difference between the findings of the author and Chimani’s results may 
be due to the variation in the living conditions of the populations examined. The 
author believes that the average Swiss population is better fed than are the 
populations whom he examined, who had nutritional deficiencies resulting from 
the war. Furthermore, experiments based on the influence of vitamin C on otitis 
media should not be discouraged by these differences of opinion. 

Lederer, Chicago. 

The Carotid Canal and Its Contents in Relation to Suppuration of the 
Tip Cells of the Petrous Pyramid and the Surgical Management. 
Roberto Podesta, Pract. oto-rhino-laryng. 2:133 (July) 1939. 

The author has shown that the petrosal portion of the carotid artery loses the 
elastic fibers of the tunica media and so is differentiated from the cervical portion. 
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Yet there is no appreciable difference in the thickness of the wall of the vessel. 
He is one of the advocates for the belief that the space between the adventitia 
and the bony wall of the canal is filled by the plexus venosus pericarotidis and the 
sympathetic nerve structure. He states that when this periadventitial space is 
markedly developed the carotid artery is placed farther from the bony wall of the 
canal and that the reverse also is true. The size of this space is an important 
factor in any surgical procedure about the petrous tip, particularly in Ramadier’s 
operation for petrositis. Its variability should not be underestimated, for it may 
present a serious danger. This space being borne in mind in cases of suppuration 
of the petrous tip, in which the periadventitial space has been penetrated by pus 
(as can be evidenced by the Horner syndrome), Ramadier’s technic of evacuation 
and drainage is important. 

An apical abscess can produce changes in the arterial wall, especially in the 
adventitia. The author has cited a case in which a mass of thickened granulation 
tissue extended from the arterial wall directly to the apical abscess. The bony 
wall of the canal was resorbed, so that the vascular nervous contents of the peri- 
adventitial space were in direct communication with the apical abscess. The author 
is of the opinion that this was one method by which thrombosis of the carotid 
plexus can occur, and, by extension, produce thrombosis of the cavernous sinus. 
This also may leave an easy avenue for laceration of the canal in the course of a 
surgical operation. When the artery is placed rather deeply within the bony wall 
of the canal and the thickness of the periadventitia is increased, the danger of 
an injury in the course of an operation is lessened. The plexus venosus peri- 
carotidis shows marked variation in size in different patients. The author has 
presented sections which show that there is marked variation in the thickness in 
the periadventitial space, which becomes wider as the artery approaches the petrous 
apex and still wider in the vicinity of the cavernous sinus. 

He concludes his discussion by emphasizing the relative importance of this 
space in Ramadier s operation. Persky. Philadelphia. 

Otitis Media in Twins. Yuhei Nishiura, Ztschr. f. oto-rhino-laryng. 45:718 
(July) 1939. 

The author reports his observation on 3 pairs of identical twin brothers, aged 
3 months, 8 years and 15 } r ears, and 1 of a pair of dissimilar sisters, aged 12 years, 
in whom acute otitis media developed. 

In the 3 pairs of identical twins the onset, the progress, the amount and char- 
acter of otorrhea and the roentgen observations on the mastoids were identical, 
though the appearance of the typanic membranes was different during the course 
of the disease. 

In the dissimilar twin sisters, aged 12 years, both mastoids were underdeveloped. 
Otitis media developed in only 1 sister, two weeks after an acute cold. The 
patient had numerous attacks of otitis media, while her twin sister was perfectly 
free from aural infection. 

The author also conducted a comparative study on the nose, paranasal sinuses, 
teeth and larynx in the identical twins and found them similar. 

Hara, Los Angeles. 


Pharynx 

Dyskeratosis of Darier, of Exclusive Oral Localization. L. Abbate, Arch, 
ital. di otol. 51:520 (Oct.) 1939. 

Darier gave the name psorospermosis to the disease described by him, but later 
investigators showed that it consisted of an abnormal and imperfect cornification 
of the epithelium. Nothing is known of the etiology or pathogeny of the disease 
and treatment has had little influence on its course. It appears to be hereditary 
and familial, arises between the ages of 8 and 16 years and generally persists for 
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life. Except for slight pruritus in some persons, it is subjectively silent. The 
sites of selection are the areas vulnerable to seborrhea. Oral localization has been 
previously observed, but only in association with widespread cutaneous lesions. On 
the hard palate the lesions are typical ; in other oral areas, as the gums, cheeks 
and tongue, the type is somewhat modified. The typical lesion is an isolated, 
raised papule, umbilicated and cornified, but in the mucosa the papules for m 
groups, with a slightly hyperemic base. Abbatc observed the condition, limited to 
the mouth, in a man aged 50 who consulted him for mucous cysts of the nasal 
vestibule. The dyskeratosis, discovered incidentally, was localized in the mucosa 
of the hard palate, gums, cheeks and tongue. There were no cutaneous lesions. 
The coexistence of these two distinct diseases in the same region, the superior 
maxilla, suggests the possibility that thej’- have a common origin, the assumption 
being that both are the expression of disordered embryonal development, such 
disorder being manifested through the action of endogenous or exogenous agents. 

Dennis, San Diego, Calif. 

Abscess of the Parapharyngeal Lymph Glands Following Infections of 
the Throat. Richard Waldapfel, Pract. oto-rhino-laryng. 2:69 (April) 
1939. 

Waldapfel groups the complications of angina, or infections of the throat, into: 
(1) the hematogenous form, in which an infection from the tonsils and the throm- 
bosed tonsillar veins may pass directly into the blood stream without involvement 
of the cervical or pharyngeal glands and without formation of an abscess; (2) the 
lymphogenous form, in which infection of the blood stream may come from the 
regional infected glands or abscess, causing periphlebitis or thrombophlebitis of 
the larger veins, and (3) the interstitial or phlegmonous form, in which there is an 
invasion of the parapharyngeal spaces, either toward the mediastinum or cephalad, 
with or without involvement of the veins, and either proximal or distal to the 
primary focus of infection. It is the third group that he emphasizes in his dis- 
cussion, that is, that in which frank abscesses occur in the pharyngeal spaces. 

He presents a group of patients in whom inflammatory ^welling in the neck 
followed infection of the throat. While this infection may be recent and rather 
severe, it is not necessarily always so, since some of his patients complained of 
only the mildest and most transient symptoms referable to the throat. The swelling 
in the neck varies from the size of a plum to that of a small apple. It is usually 
rather hard, somewhat painful to the touch and generally adherent and the over- 
lying skin is not freely movable. However, fluctuation is not always present. 
The tonsils invariably appear rather innocent, in that they do not show either an 
acute process or any evidence of the origin of the infection. The pharynx is 
usually asymmetric because of the swelling of the lateral oropharynx or hypo- 
pharynx. The temperature in his cases was not particularly significant, ranging 
from subnormal to only slightly elevated. However, when he observed a marked 
sudden rise of temperature, he always suspected a generalized spread of the infec- 
tion. The local symptoms are usually only slight in the early stages. Frequently 
pain is referred to an ear, and then, with the increase in swelling, there is some 
difficulty in swallowing and some limitation of motion of the head. Pathologically, 
there is evidence of an abscess of the cervical lymph glands which extends and 
spreads into the parapharyngeal spaces. The course of this abscess varies. First, 
complete resolution with resorption of the exudate and complete return of the 
gland to normal size and function may occur. Second, contact infection of the 
veins in the vicinity may develop, with subsequent thrombophlebitis and septicemia. 
This usually is due to a spread of the infection, arising from the glands that 
surround the regional veins and thus, by contiguity, causing the thrombophlebitis. 

In these cases, evidence of encapsulation of the diseased process was not usually 
observed. Finally, the third course is breaking down of the glands and formation 
of an abscess. This is a slow progressive course, the glands usually becoming 
confluent ; a rather dense capsule is formed, and the abscess slowly spreads both 
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externally toward the skin and internally into the parapharyngeal spaces. Because 
of the slower course and the accompanying inflammation, adhesions and pocketing 
of the subcutaneous tissues are frequent. The cause of the differentiation into 
the three pathologic groups is uncertain, but the author suggests that it may 
depend on either the virulence of the organism or the resistance of the patient. 
He differentiates cervical adenopathy from actinomycosis, glandular involvement 
in leukemia and other dyscrasias of the blood, malignant adenitis (which may be 
metastatic from another source) and chronic cervical lymphomas. 

The treatment in the first stage is expectant, that is, application of antiphlo- 
gistics — heat, infra-red rays and short wave therapy. The abscess rarely ruptures 
spontaneously unless there is an extensive underlying disease or complication. 
However, should the infection continue into the second stage, with a progression 
of symptoms, such as laryngeal edema, a sudden rise in temperature, chills or a 
marked spread of the infection to the vertebrolaryngeal spaces, as seen by roentgen 
examination, surgical intervention is necessary. The external approach should be 
used. The postoperative course is usually uneventful, unless the patient has 
generalized septicemia, which must then be treated per se. 

In conclusion, the author states that the connective tissue of the skin has two 
main roles. It can favor the spread of a suppurative process in either an upward 
or a downward direction, and, secondly, it is capable of encapsulating this process 
and so limiting its progress. It is in this manner that it plays an important role 
in complications of any infection of the throat. Persicy, Philadelphia. 


Larynx 

Laryngeal Tuberculosis. Piquet, Boury and Canonne, Rev. de laryng. 60:313 
(April) 1939. 

Laryngeal tuberculosis is occasionally found in an apparently healthy patient. 
Latent pulmonary Tuberculosis is discovered by careful examination. In general, 
vegetative masses develop, although infiltration and deep ulceration are common. 
Clinical diagnosis is difficult, even impossible. Biopsy may not be conclusive. The 
state of the laryngeal lesion parallels that of the pulmonary one; hence the treat- 
ment must be directed to the pulmonary condition. The laryngeal lesion may heal 
spontaneously or may require galvanocaulery. Batson, Philadelphia. 

Indications for and Advantages of Transverse Incision of the Superficial 
Tissues in Tracheotomy. E. Pallestrini, Arch. ital. di otol. 51:234 (May) 
1939. 

Pallestrini advocates the use of a transverse incision in the soft tissues in 
tracheotomy, especially in cases in which the trachea is compressed or dislocated 
by an extratracheal growth or in which the operation is performed as a pre- 
liminary to external operations on the larynx or pharynx. In his experience in 
many cases, the cutaneous wound has always healed by first intention, because the 
pocketing that occurs at the lower end of the wound in the classic operation is 
avoided and hence soiling by tracheal secretions does not occur. By this method, 
retraction of the isthmus of the thyroid gland without injury is facilitated; high 
tracheotomy is possible; tissues which must be invaded in a secondary operation 
are not disturbed ; closure of the tracheal wound after need for the tube is over 
is rapid, and the superficial scar is almost invisible. 

Dennis, San Diego, Calif. 

Regarding Dysphagia in Laryngeal Tuberculosis. Alexander Ilhsch, 
Monatsclir. f. Ohrenh. 73:369 (June) 1939. 

On the basis of the experiment of Retlii on the act of swallowing, the author 
explains the production of dysphagia as a result of infiltration of the false cords. 
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In swallowing-, the cords are shortened and thickened, and no doubt the false cords 
act likewise. This change in the structure of the false cords associated with 
a tearing of the underlying arytenoid gland of Morgagni can at times produce pain 
in swallowing, although ulcerations are absent. In cases of ulceration of the false 
cords, pain is observed when the infiltrated areas approximate each other. The 
prognosis of dysphagia caused by infiltration of the false cords is good, as the 
lesions can be influenced by treatment (although no details of therapy are discussed 
by the author). Lederer, Chicag0> 

An Open, Bent Safety Pin in the Esophagus. G. Claus, Monatschr. f. 

Ohrenh. 73:669 (Oct.) 1939. 

From a 23 years old woman, a double-twisted, open safety pin was removed by 
covering the upward turned point with the introduced endoscope. 

Lederer, Chicago. 


Nose 

Osteomyelitis of the Frontal Bone. S. R. Skillern, Ann. Otol., Rhin. & 

Laryng. 48:392 (June) 1939. 

The author discusses the views of others regarding the causation of osteo- 
myelitis, most of them feeling that trauma, either operative or accidental, is a 
prime factor. Swimming also is regarded as a common cause. The staphylococcus 
is the organism most frequently found. Skillern believes that in the majority of 
cases osteomyelitis of the calvarium following surgical intervention on the sinuses 
is due to inadequate intervention at the original operation. In cases in which 
involvement of bone is suspected he advocates triweekly roentgen study, recog- 
nizing at the same time that roentgen evidence of involvement is about ten days 
behind the actual process. 

It has been the author’s experience to find the point of rupture for frontal 
empyema to be in the roof of the orbital plate rather than at the inner angle of 
the eye, where it might be expected anatomically because of the dependent areas 
there. 

In frontal sinuses in which the walls are of pure compact bone, the first evidence 
of osteomyelitis is generally found at the junction of the anterior and posterior 
walls, as there is always cancellous bone there capable of spreading the infection. 

The author feels that conservatism should be the rule in acute disease of the 
frontal sinus until the temperature and other acute symptoms subside, provided 
that intranasal drainage has been established without incision. If, on the other 
hand, the pressure in the sinus is so great as to demand surgical drainage, he 
feels that a small trephine opening predisposes to osteomyelitis as the opening is in 
constant contact with the secretions, and he feels that if sufficient bone is removed 
to clean out the entire cavity the chances of complications are less. After this the 
remaining bone may be removed in a clean field. 

The great bulk of the venous drainage of the skull pierces the inner table and 
empties into the meningeal vessels and blood sinuses ; thus any infective exudate 
reaching these channels may produce thrombophlebitis of the efferent diploic 
channels and by retrograde thrombosis infect the bone. 

It has been shown at autopsy that septic thrombosis in a vein may cause an 
exudate over the dura far in advance of any evidence of infection in the bone, thus 
proving that changes on the dura are not simply secondary to diseases of the bone. 

Most of the cranial vault gets its blood supply from the meningeal arteries, 
which supply the dura and send a dense network through the internal table to supply 
the bone ; little enters the bone from the external periosteum. Because of this it 
is easily seen that a swelling or an exudate on the dura may cut off the blood 
supply to the calvarium, and it explains why in some cases the inner plate may 
alone be involved. 
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Because the veins of the mucosa of the frontal sinus communicate directly 
with the dural veins, septic thrombosis of these vessels may readily distribute the 
infection to the dura, brain or skull. This seems to explain why the frontal sinus 
produces osteomyelitis and abscess of the brain in more cases than do all the other 
sinuses combined. Low grade infections, however, such as are present in chronic 
involvement, produce osteogenesis and thicken the walls of the sinus, sometimes 
even obliterating the cavity, and by this thickening of bone prevent intracranial 
involvement. Acute exacerbation of a chronic infection may produce osteonecrosis 
in thickened bone, and, if this can be checked before invasion of new tissue occurs, 
the thickened bone prevents spreading of the involvement and one has a self-limiting 
type which responds well to conservative surgical treatment. 

The author feels that all frontal sinuses which require operation probably have 
some extension of the infection and advocates thorough curettage of all softened 
bone and hemorrhagic osteitis. He does not hesitate to remove the posterior wall 
of the sinus and expose the dura. He prefers the transeyebrow incision, the 
elevation of a periosteal skin flap to the limit of the sinuses, the use of a small 
central trephine for probing, of the Killian V chisel for incising the bone above 
the superciliary ridge and of rongeurs for the removal of sufficient bone to curet 
and cleanse the sinal cavities, the treatment of the sinus with an antiseptic bath and 
then the removal of all the remaining anterior wall. By this procedure the operator 
can inspect the entire cavity, and if he notes an osteomyelitic area he can attack 
it according to his best judgment. He feels that it is wise to give preoperative 
and postoperative transfusions and has found bacterial antigens helpful. If osteo- 
myelitis or abscess of the dura or the brain has necessitated the removal of the 
posterior wall of the sinus the dura is covered with strips of sheet rubber and these 
are covered with a single layer of gauze, which is kept saturated every second 
hour with lysated bacterial fluid. The periosteal skin flap is closed with a drainage 
tube through the temporal incision. It is routine to place a rubber drainage tube 
through the enlarged osteum into the nose. When the wound is clean at a 
secondary operation the author advocates the chipping of small bone flakes from 
healthy bone and scattering them over the dura as an aid to the development of 
new bone. 

A number of cases are reported, and it is announced that a moving picture film 
is available to the medical profession on request to the author. 

M. V. Miller, Philadelphia. 

Discussion on Antral Infection of Dental Origin. Proc. Roy. Soc. Med. 
32:1015 (June) 1939 . 

A. T. Pitts stated that there are three ways in which infection of the antrum 
may arise from a dental cause : 

1. As the result of chronic dental infection. 

2. As the result cf acute dental infection. 

3. As the result of an accident in the course of dental treatment whereby the 

antrum is opened. 

He expressed the opinion that the first two ways are uncommon and that the 
great majority of infections occur when the antrum is opened in the course of 
extraction or when a tooth or a root is pushed into the antrum during a dental 
operation. In the latter case if simple efforts are not successful in removing the 
tooth or root the patient should be sent to a rhinologist for operative removal. 

E. A. Hardy cited statistics showing that antral disease has been attributed to 
oral rather than nasal origin in 8 to 50 per cent of cases. He described a method 

of closing the alveolar fistula by use of a plastic flap. 

A. J. Wright discussed further the etiology and pathology of antral infection 
as related to dental conditions. He expressed the opinion that ascending alveolar 
osteitis is responsible in many cases for antral infection. The various possible 
methods of treatment were also discussed briefly. 
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E. D. Davis commented on the origin of antral infection, particularly in relation 
to the loss of a root or tooth in the sinus. He expressed opposition to enlarging 
the opening in the alveolus to remove the root or tooth for fear of a fistula’s 
developing. 

H. S. Stones expressed the opinion that the possibility of infection of the 
antrum in chronic paradontal infections is rather remote. 

W. A. Mill staled that in his experience infections of the teeth were not 
common as a cause of antral infection. Campbell, Philadelphia. 


Miscellaneous 

Nonsurgical Treatment of Diseases of the Nose and Pharynx. Gordon 
D. Hoople, Ann. Otol., Rhin. & Laryng. 48:73 (March) 1939. 

The literature of the past five years is reviewed. Emphasis is placed on con- 
servative treatment of acute sinusitis, the minimum intranasal traumatism during 
the acute stages being advocated. The author also calls attention to the frequency 
of an unrecognized systemic condition underlying the nasal condition. Rest, 
elimination, heat and diet are stressed. M . V. Miller, Philadelphia. 

Dermatologic Conditions of the Ear, Nose and Throat. Frederick A. Figi, 
Ann. Otol., Rhin. & Laryng. 48:81 (March) 1939. 

Dermatologic conditions of the ear, nose and throat may be entirely local 
processes, but more commonly they are local manifestations of some systemic 
condition. Various local conditions are mentioned, arising from dyscrasias of the 
blood (such as anemia, leukemia and achlorhydric anemia), from infections (such 
as typhoid fever, tularemia, tuberculosis and syphilis) and from fungi. They are 
of interest to otolaryngologists not only because of the therapy but also because of 
their diagnostic and prognostic importance in general disease. 

M. V. Miller, Philadelphia. 

Does Subepithelial Extension of Infection from the Upper Respiratory 
Tract to the Lower Occur? An Experimental Study. Robert E. 
Votaw, Ann. Otol., Rhin. & Laryng. 48:103 (March) 1939. 

Experimental work done on rabbits failed to show definite subepithelial exten- 
sion from the sinuses to the rest of the respirator}" tract. It did show enlargement 
of lymphoid tissue in the neck and lungs, which seems to argue in favor of a 
lymphatic route for the infection. M . V. Miller, Philadelphia. 

The Inhibitory Effect of Sulfanilamide on Wound Healing. Eugene M. 
Bricker and Evarts A. Graham, J. A. M. A. 112:2593 (June 24) 1939. 

Bricker and Graham conducted a series of experiments on 28 dogs, after satis- 
factory standardization of their procedure, to determine what inhibitory effect, if 
any, sulfanilamide may have on the healing of wounds. They used the method 
of Harvey and his associates in their experiments on the healing of wounds, in 
which the tensile strength is the indicator of fibroblastic growth. They describe 
their experiment as follows : 

“Healthy stock dogs were used. Sulfanilamide ... 3 Gm. daily was given 
for three days prior to operation. This dose ranged between 0.1 and 0.2 Gm. per 
kilogram of body weight. The drug was given by mouth in 1.5 Gm. doses twice 
daily. At operation a 2 cm. incision was made into the fundus of the stomach on 
the anterior surface. The wound was closed with two layers of 000 plain catgut. 
A blood sample was taken from the treated dogs for sulfanilamide determination. 
The dogs were killed three, five and seven days after the operation.” 
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The authors present a chart, which shows a decidedly lower curve for the 
tensile strength in the wounds of the dogs having received sulfanilamide than for 
that in the wounds of the controls, but after the seventh day the tensile strength 
rose to nearly that of the control animals. (Harvey and his associates have shown 
that there is a “lag phase” of three to four days before fibroblastic growth reaches 
a maximum velocity.) The authors conclude : 

“Sulfanilamide, given to dogs in doses comparable to the therapeutic doses 
used by human beings, has an inhibiting effect on the healing of uninfected incised 
wounds, as determined by the tensile strength.” Gordon, Philadelphia 

The Vestibular System with Postencephalitic Parkinsonism. L. Kilenyi, 
Arch. ital. di otol. 51:134 (March) 1939. 

Kilenyi reports the results of vestibular examination of 26 patients with post- 
encephalitic parkinsonism. The caloric test of Veits-German, modified by Kilenyi, 
was used : With the patient’s head inclined 30 degrees forward, 10 cc. of water 
of 2 C. was injected into the ear during five seconds; the head was left in position 
for sixty seconds and then inclined backward at the rate of 9 degrees in two 
seconds. With this technic nystagmus occurs after a latency of two to three 
seconds and lasts sixty to ninety seconds. Each patient was submitted to three 
examinations at intervals of two or three days, the average values of the last two 
examinations being used to control those of the first examination. In no case 
was hyperexcitability or bilateral inexcitability observed. In 23 per cent of cases 
monolateral inexcitability was noted; in 46 per cent, bilateral hypoexcitability ; in 
46 per cent, monolateral hypoexcitability, and in IS per cent, bilateral normal 
excitability. (Bilateral hypoexcitability in 1 and monolateral hypoexcitability in 
2 of these were observed at the last examination.) The absence of cochlear symp- 
toms and of obvious lesions of the drum membrane indicates a lesion of the central 
vestibular pathways. The hypoexcitability observed points to a more or less com- 
plete interruption in the central course of the vestibular pathways, perhaps localized 
in the vestibulomesencephalo-oculogyric neuron. The state of vestibular excitability 
has no homolateral or heterolateral relation with the postencephalitic manifesta- 
tions, and there is no correspondence between improvement of the hypoexcitability 
and objective improvement of the symptoms of the disease. 

Dennis, San Diego, Calif. 

Trypaflavine [Acriflavine Hydrochloride]. R. Schnitzer, Prac. oto-rhino- 
laryng. 2:97 (April) 1939. 

The author discusses acriflavine hydrochloride as a chemical agent against 
both bacterial and protozoan infections. It can be used either alone or in com- 
bination with other drugs and has shown excellent results in a large series of 
experimental studies on mice. He suggests further experiments and observations 
on human beings. Persky, Philadelphia. 



Book Reviews 


The Art of Anaesthesia. By Palucl J. Flagg, M.D., Anesthetist, New York. 
Sixth Edition. Price, §6. Pp. 491, with 161 illustrations. Philadelphia, 
London, Montreal : J. B. Lippincolt Co., 1939. 

This edition is fully up to the high standard of the previous editions in all 
phases of the subject and abreast of the times in the fast changing field of modern 
anesthesia. 

While maintaining the simplicity and readability which made the other edi- 
tions understandable by any one interested in anesthesia, the author gives revised 
and full discussions of the newer agents and the methods of their administration; 
at the same time, he does not neglect the older agents and methods. All of the 
agents are covered, the advantages as well as the disadvantages of each being 
given. 

One of the present day problems is the choice of the agent for a selected 
surgical procedure ; the author considers this phase in more detail than he did 
formerly. 

The many seemingly small points that enter into a consideration of modern 
anesthesia, such as premedication, position of the patient and after-care of anes- 
thetized patients, are clearly pointed out. 

This new edition will be of great help to the inexperienced, as well as the 
experienced, anesthetist. 


News and Comment 


AMERICAN BOARD OF OTOLARYNGOLOGY 
EXAMINATION 

The American Board of Otolaryngology will hold an examination at the 
Manhattan Eye, Ear and Throat Hospital, New York, June 3, 4 and 5, 1940. 


70S 



Directory of Otolaryngologic Societies * 


FOREIGN 

Collegium Oto-Rhino-Laryngologicum Amicitle Sacrum 
President : Dr. Louis Ledoux, Brussels, Belgium. 

Secretary: Prof. Dr. C. E. Benjamins, Verlengde Heereweg 143, Groningen, 
Netherlands. 

Hungarian Otolaryngological Society 
President: Dr. V. Zimanyi, Zarda-u. 48, Budapest II. 

Secretary: Dr. G. Kelemen, Realtanoda-u., Budapest IV. 

Sociedad Rioplatense de Oto-Rhino-Laringologia (Argentine Section) 

President: Dr. Raul Becco, B. Mitre 1690, Buenos Aires. 

Secretary: Dr. Juan Manuel Tato, Santa Fe 1171, Buenos Aires. 

Societe: Francaise d’Oto-Rhino-Laryngologie 
Secretary: Dr. Henri Flurin, 19 Avenue Mac-Mahon, Paris, 17 e . 

NATIONAL 

American Medical Association, Scientific Assembly, Section on 
Laryngology, Otology and Rhinology 

Chairman: Dr. A. W. Proetz, 3720 Washington Blvd., St. Louis. 

Secretary: Dr. Leroy A. Schall, 270 Commonwealth Ave., Boston. 

Place: New York. Time: June 10-14, 1940. 

American Academy of Ophthalmology and Otolaryngology 

President: Dr. Frank Brawley, 30 N. Michigan Ave., Chicago. 

Executive Secretary : Dr. William P. Wherry, 1500 Medical Arts Bldg., Omaha. 
Place: Hotel Cleveland, Cleveland. Time: Oct. 6-11, 1940. 

American Broncho-Esophagological Association 
President: Dr. Lyman Richards, 319 Longwood Ave., Boston. 

Secretary: Dr. Paul Holinger, 1150 N. State St., Chicago. 

Place: Waldorf-Astoria Hotel, New York. Time: June 5, 1940. 

American Laryngological Association 
President: Dr. James A. Babbitt, 1912 Spruce St., Philadelphia. 

Secretary: Dr. Charles J. Imperatori, 108 E. 38th St., New York. 

Place : Westchester Country Club, Rye, N. Y. Time : May 27-29, 1940. 

* Secretaries of societies are requested to furnish the information necessarv 
to keep this list up to date. 
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American Laryngological, Rhinological and Otological Society, Inc. 
President: Dr. Lee M. Hurd, 39 E. 50th St., New York. 

Secretary: Dr. C. Stewart Nash, 70S Medical Arts Bldg., Rochester, N. Y. 
Place: Waldorf-Astoria Hotel, New York. Time: June 6-8, 1940. 

SECTIONS: 

Eastern. — Chairman: Dr. John R. Simpson, Medical Arts Bldg., Pittsburgh. 
Southern. — Chairman: Dr. Walter J. Bristow, Doctors Bldg., Columbia, S. C. 
Middle. — Chairman : Dr. Sam E. Roberts, Professional Bldg., Kansas City, Mo. 
Western. — Chairman : Dr. Pierre Viole, 1930 Wilshire Blvd., Los Angeles. 

American Otological Society 

President: Dr. Horace Newhart, 527 Medical Arts Bldg., Minneapolis. 
Secretary: Dr. Thomas J. Harris, 104 E. 40th St., New York. 

Place: Westchester Country Club, Rye, N. Y. Time: May 30-31, 1940. 
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OTOMYCOSIS 

TREATMENT WITH SILVER PICRATE 
MERRILL O. DART, M.D. 

DENVER 

HISTORICAL OBSERVATIONS 

The science of bacteriology, which is so familiar, is of relatively 
recent origin, while the study of the fungi began centuries ago. The 
science of the study of the fungi, or mycetes, is known as mycology. 
The first recorded instance of observation of fungi is that of Hooke, 
who recorded his study made in 1677. While examining a rose leaf 
with a hand lens he found that the yellow spots seen grossly were made 
up of fungi. A few years later, in 1686, Malpighi described a fungus 
of the genus Mucedo, and Aspergillus wa s first describedj3y_MicheliJn 
172g. ' 

During the remainder of the eighteenth century a number of botanists 
made a study of fungi, and during that century much progress was made 
in this science. In the nineteenth century the study of the parasitic 
fungi of man began to receive prominence. In 1839 Longenbeck dis- 
covered the thrush fungus at the autopsy table. Charles Robin left 
many records of his study of mycology, his book having remained classic. 
In 1843 he gave the name Oidium albicans to the organism Longenbeck 
had discovered four years before. Gruby discovered the fungus of ring- 
worm in 1844. 

In the latter part of the nineteenth century the study of bacteriology 
came to the front and made such rapid strides that mycology was forced 
into the background. This may partially account for the uncertain state 
of the classification of the fungi today. 

CLASSIFICATION 

An excellent .classification was given by Castellani. 1 

From the services of Benton N. Colver, M.D., and H. J. Hara, M.D., White 
Memorial Hospital, Los Angeles. 

Thesis submitted to the Faculty of the Graduate School of Medicine of the 
University of Pennsylvania in partial fulfilment of the requirements for the degree 
of Master of Medical Science (M. Sc. [Med.]) for graduate work in otolaryngology. 

1. Castellani, A.: Fungi and Fungous Diseases, Chicago, American Medical 
Association, 1928. 
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. . • the regnum vegetabile [he stated] is usually divided into four large groups 
or phyla: 

1. Spermatophyta, or seed plants. 

2. Pteridophyta, or fern plants. 

3. Bryophyta, or moss plants. 

4. Tliallophyta, or thallus plants. 

Thallophyta , to which the fungi belong, are generally filamentous plants, of simple 
cellular structure, which differ from other plants in that they do not develop a 
complex plant — body with differentiation into roots, stem and leaves. 

Thallophyta are separated into two large subdivisions : 

1. Algae Roth, 1797, chlorophyl present. 

2. Fungaccae Linneaeus, 1737, . . . chlorophyl absent. 

Fungaceac . . . may be separated into three large divisions : 

{a) Bacteria, or lower fungi ( Schizomycctcs ), unicellular plants, of minute 
dimensions, which multiply usually’ by cell fission. 

( b ) Fungi seitsu stride, higher fungi, mycetes (Eumycetes) , unicellular or 
pluricellular filamentous plants, of larger dimensions than bacteria, 
which multiply’ by processes other than simple cell fission, usually by 
means of asexual or sexual spores. 

(c) Vegetative body, a multinucleate naked plasmodium — ( Myxoniycctes), 
not found in man. 

The study of the lower fungi, or Schizomycetes, Castellani explained, 
is now called “bacteriology,” while that of the higher fungi, or Eumycetes, 
is termed “mycology.” 

The Eumycetes are subdivided into four large classes. Into these 
classes fall the fungi which are parasitic of man, as outlined by Castellani. 

The following definitions, too, were given by Castellani : 

. . . a fungus consists of (1) a vegetative part (thallus, mycelium) devoted to 
the acquisition of food; (2) a reproductive part The vegetative part consists 
of fine filaments or threads called “hyphae;” a collection of hy’phae is known as 
mycelium. ... A hypha is a hollow cylindric tube containing protoplasm and 
divided at intervals by partitions called “septa.” It may be of different shapes, 
straight, curved or banana-like. 

On the subject of the reproduction of fungi, Castellani had this to 
say : the reproductive part, or the spore, is 

merely a spheric, oval or elongated cell with a thin wall and containing protoplasm. 
A spore may multiply by budding, producing daughter spores identical with the 
parent spore; [or] ... it may germinate by growing out a filament or hypha, 
which develops into a mycelium. 

The spores belong to two types : those that are sexual in origin, and those 
that are asexual in origin. The asexual spores are those which are not the result 
of fusion of two sex cells or gametes. Practically all fungi produce asexual 
spores; some produce both sexual and asexual spores. 

"Fungi are classified principally,” Castellani went on the say, “accord- 
ing to the manner in which the spores are produced, their shape and 
their color.” The principal kinds of spores he classified as follows : 
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1. Gonidia (endospores, . . . ascospores). — These spores are not born free ; 
they are formed usually by a highly complicated process, or born in a case 
or receptacle, or saclike cell, which is often terminal. . . . 

2. Zygospores . — These spores result from a conjugation of two cells 
(gametes) that are morphologically identical in shape, and do not show 
any sexual differentiation. . . . 

3. Oospores . — These result from the conjugation of two sexually differ- 
entiated elements. . . . 

4. Conidia (or exospores). — These spores are born free, not in a saclike 
cell or case, or receptacle ; the branch bearing them is called a conidiophore. 
Conidia originate asexually from the mycelial threads by a process of 
budding, septation or abstriction. . . . True [free] conidia [are] found 
. . . in Aspergillus and Pcnicillium. . . . 

5. TJiallosporcs . — A thallospore is merely a portion of the thallus, or vege- 
tative body, that becomes secondarily adapted to the purposes of repro- 
duction. There are several varieties of thallospores, the principal ones 
being : 

The blastospore, which is oval or roundish, formed by . . . budding. 

The arthrospore, or mycelial spore, is formed simply by the seg- 
mentation and disarticulation of a hyphal element or mycelial thread. 

The chlamydospore is merely an arthrospore of large size that is 
undergoing encystment. 

6. Hemispores . — . . . these are the true reproductive spores. 

The four classes into which the Eumycetes may be divided are as 
follows (Castellani’s classification) : 

Class I : Reproduction by freeborn spores (conidia) that are never con- 
contained in a case or receptacle; septate mycelium — . . . 
Hyphomycetes. 

Class II : Reproduction by ascospores ; mycelium septate when present — 
Ascomycetes. 

Class III : Mycelium nonseptate in vegetative stage ; reproduction by zygo- 
spores — Phycomycetcs. 

Class IV : Reproduction by basidiospores, septate mycelium — Basidio- 
mycetes. 

More details and the further subdivision are given in Castellani’s book. 

Clinically the fungi may be classified into two groups : 

1. Saphrophytic : found in nature. 

2. Parasitic: found in man. 

The greater number are found in nature ; for example, moldy bread may 
be due to Mucor, or Penicillium, the latter being found also on decom- 
posed fruit. Aspergillus may be found on leather in damp weather or on 
straw. Numerous other examples could be mentioned. King Gill 2 stated 
that seventeen species of fungi had been reported as pathogenic for 
man and that ten different species had been found in conditions of 
the ear. The fungi most frequently found, in the ear are the AspergilliJ' 
which include Aspergillus niger, Aspergillus wentii, Aspergillus glaucus| 

2. Gill, K. : Otitis Externa Mycotica, Arch. Otolaryng. 16:76-82 (July) 1932. 
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and Aspergillus fumigatus, Penicillia, Mucoraceae, Monilia and the 
organisms responsible for tinea. Sporotrichi and Leptothrix have also 
been found. 

It has been pointed out repeatedly that otomycosis is more prevalent 
than has been taught. As proof of this, many of the examples of that 
disease that I have seen have been overlooked entirely or have been 
treated for some other condition than the true one. 

Most of the texts on otolaryngology deal with this subject briefly. 
JBeck, 3 4 in the text edited by Jackson and Coates, stated that otomycosis, 

I or otitis externa parasitica, is comparatively rare and that the etiologic 
fungus is not definitely known but that the disease is believed to be due 
to A. niger and A. glaucus. The condition, he said, is fairly resistant 
to treatment. Barnhill 1 in his text stated: “Ear molds are found in 
the external auditory meatus in about one of every five hundred ear 
cases.” Kerrison 5 6 said the fungus may remain long in the meatus and 
produce absolutely no symptoms. 

Turner 0 stated he found this condition to be rare in England. He 
said that he treated it by syringing and by instillation of an alcoholic 
solution of mercury bichloride. All of the other authors cited mentioned 
the use of salicylic acid in alcohol. 

These texts are all a number of years old, and the recent literature 
has taught many new things concerning otomycosis, such as the greater 
frequency of its occurrence and better methods of treatment. The use 
of salicylic acid and alcohol was advised by Bezold and is still practiced 
the world over, but McBurney and Searcy 7 demonstrated that there are 
at least thirty-one different solutions with a greater fungicidal power 
than salicylic acid in alcohol. 


SYMPTOMS 

Otomycosis is associated with the following symptoms : 

1. Itching of the external canal. This may be mild or severe, inter- 
mittent or constant, but is probably present in all cases. 

2. A sense of fulness, due to mechanical obstruction of the canal by 
the mass of mycelium and desquamated epithelium. 

3. Beck, J., in Jackson, C., and Coates, G. M. : The Nose, Throat and Ear 
and Their Diseases, Philadelphia, W. B. Saunders Company, 1929, p. 402. 

4. Barnhill, J. F. : The Nose, Throat and Ear, New York, D. Appleton and 
Company, 1928, p. 448. 

5. Kerrison, P. : Diseases of the Ear, ed. 4, Philadelphia, J. B. Lippincott 
Company, 1930, p. 117. 

6. Turner, L. : Diseases of the Nose, Throat and Ear, Baltimore, William 
Wood & Company, 1936, p. 318. 

7. McBurney, R., and Searcy, H. B. : Otomycosis : An Investigation of 
Effective Fungicidal Agents in Treatment, Ann. Otol., Rhin. & Laryng. 45:988- 
1008 (Dec.) 1936. 
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3. Loss of hearing, also due to obstruction of the canal. It may be 
associated with tinnitus. 

4. Aching or dull pain. This symptom may be present but does not 
always occur. 

5. Discharge. Many patients complain of a discharging ear, which 
is due entirely to the condition in the external canal. 

FINDINGS 

Furuncles and secondary infection frequently occur, due to mechanical 
irritation and trauma produced in an attempt to relieve the itching or 
to bacterial invasion of the underlying structures. 

Hatch and Row, s who reported 22 cases of aspergillus infection 
observed during one month of the rainy season in a hospital in Bombay, 
India, divided the conditions into two types: (a) wete with discharge 
and furuncles, and (b) dry, with crusts. Most of the lesions I have seen 
have been of the moist type. The moist mass filling the ear has been 
described by various writers as having the appearance of wet blotting 
paper, of wet newspaper or of wet cotton, as a mealy, pultaceous mass 
and as a pulpy mass. 

A portion of tins mass is made up_of ma cerate d epit helium . W. D. 
Gill 8 9 once said that normal cerumen seemed to him to be absent in 
cases of this disease and that one is led to believe that normal cer umen 
inhibits the growth of fungi. However, three years later Castellani 1 
said the presence of fungi may apparently facilitate the formation of 
a wax plug. W. D. Gill 10 later stated : “The presence of cerumen in 
the ear apparently exerts a restraining influence against invasion with 
fungi, but this is not always true, for instances have been encountered 
in which fungi were actually growing on a ceruminous plug.” 

According to my experience, cerumen does not often occur, but 
fungous growth has been observed on a wax plug. Although cerumen is 
not ordinarily found, 9 it may be present. Inflammation of the external 
canal is frequently found. The tympanic membrane may be inflamed, 
thickened or perforated. If secondary pyogenic infection has complicated 
the picture there may be a foul discharge or furunculosis. 

In the dry type of this infection the mass is not so large. There is 
a tendency toward scales, scabs and crusting. However, the canal may 
be found filled with this dry debris. 

8. Hatch, W. K., and Row, B. : Fungus Disease of the Ear, Lancet 2:1561- 
1564, 1900. 

9. Gill, W. D.: Mycotic Infections in Otolaryngology, Texas State J. Med. 
31:272-278 (Aug.) 1935. 

10. Gill, W. D.: Mycotic Infections in Otolaryngology, South. M. J. 31:678- 
685 (June) 1938. 
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PATHOLOGY 

It is possible for the fungus to be present in the ears without causing 
symptoms or producing any pathologic changes, but if anpwater enters 
the ear trouble begins. Outbreaks are frequently seen soon after the 
swimming season opens. Maceration occurs; the fungus grows, and 
actual penetration of the skin by the mycelium may occur. There may 
be simply inflammation of the lining of the canal and the tympanic 
membrane. 

If secondary pyogenic invasion has occurred it may produce marked 
general swelling of the canal, or the condition may be localized as a 
furuncle, single or multiple. Perichondritis together with marked destruc- 
tion has been reported. Extension to involve the skin of the face may 
occur. 

Castellani stated the opinion 11 that there are two {actors which 
act in producing the pathologic condition: (1) the m echanical irritation 
and (2) a chemical irritation produced by toxins secreted by the fungus. 
This toxin 11 may cause intense reaction Jn the skin_of_the canal and 
lead, to necrosis and . perforation of the ear drum. Plaut 12 made 
the statement that when there is involvement of the tympanic mem- 
brane the disease occasionally leads to perforation. Chisolm and 
Sutton 13 reported 2 such cases in their series. Salzberger, 14 in discussing 
complications of otomycosis, said : “Perforation of the tympanic mem- 
brane and invasion of the middle ear and mastoid cells may occur.” 
Trexler, 15 working in Hawaii, reported treating 10 patients with per- 
forated tympanic membranes, who said they had not had any previous 
signs or symptoms of otitis media. He said he felt that this was “far 
too large a number to be regarded as purely incidental.” Pie added: 
“In each case the drum membrane appeared gray and thickened, and 
the sensitivity was markedly decreased.” He stated the opinion that the 
condition ma} r have resulted from the symbiotic action of the fungi 
plus the bacteria. W. D. Gill 9 did not observe this in his report. 
Mycotic infection may occur in the middle ear complicating an already 
existing otitis media. 

DIAGNOSIS 

From the symptoms and characteristic physical findings the diagnosis 
is simple, if one is thinking of this condition. Some of the conditions 

11. Castellani, quoted by Chisolm and Sutton. 13 

12. Plaut, quoted by Chisolm and Sutton. 13 

13. Chisolm, J. J., and Sutton, A. C.: Otomycosis: Report of Nine Cases 
Treated with Potassium Iodide, Arch. Otolaryng. 2:543-556 (Dec.) 1925. 

14. Salzberger, M. : Aspergillus niger als Ursache von Chrerkrankungen in 
Palastina, Monatschr. f. Ohrenh. 63:448-454 (April) 1929. 

15. Trexler, C. W. : Otomycosis in Hawaii, Laryngoscope 45:106-109 (Feb.) 
1935. 
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which might be confused with it are 1(5 furunculosis, chronic otitis media, 
impacted cerumen, foreign bodies in the external canal and some types 
of diffuse otitis externa. 

To identify the organism the examination of an unstained wet 
mount under the low power is a quick, convenient method available to any 
one with a microscope. Sodium hydroxide in a 10 per cent solution 
for the wet mount has been universally used for years, but Cornbleet 
found an alcoholic solution of sodium sulfide to be superior. This solution// 
is the best keratin dissolvent ; the relationship which it produces between 
the refractive index of the organism and solvent is the optimum foify 
visibility and the sodium sulfide reagent clears the solution sufficiently' 
in five to ten minutes, while sodium hydroxide may take several hours' 
to produce satisfactory clearing. Sodium hydroxide, moreover, may dis-j 
solve certain fungi. 

To culture the fungus Sabouraud’s medium may be used. Its 
hydrogen ion concentration is adjusted to inhibit bacterial growth and 
to favor fungous growth, which is best between the levels of 4 and 6. 

The organism is incubated at room temperature and a good growth 
frequently occurs in a few days, but the culture should not be reported 
negative until after two weeks. 


CASES REPORTED IN THE LITERATURE 

Reference has already been made to the report of Hatch and Row, 8 
who tabulated 22 cases observed in one month. They described the 
symptoms and findings in each case. They expressed the opinion that the 
most important part of treatment is the maintenance of cleanliness and 
dryness, which are gained by irrigation and by the use of iodoform and 
boric acid powder in equal parts. 

In a comprehensive paper on the subject of otomycosis, Chisolm 
and Sutton 13 first reported the use of potassium iodide in the treatment 
of 9 patients. They outlined their plan of treatment as follows : 

1. Oral administration of potassium iodid, beginning with 5 grains [0.32 
Gm.] three times a day, and increasing gradually to 15 grains [0.97 Gm.] 
or more three times a day. This course to be continued until the symptoms 
are relieved and the ear is free of discharge. 

2. A period of ten to fourteen days, preferably under observation, during 
which time the patient takes no potassium iodid but is instructed to wipe 
out the canal daily with alcohol or with a 2 per cent solution of salicylic 
acid in alcohol. 

16. Bristow, W. J. : Otomj'cosis: A Clinical Consideration, Ann. Otol., Rhin. 
& Laryng. 41:578-583 (June) 1932. 

17. Cornbleet, T. : Reagent for Demonstrating Fungi in Skin Scrapings J A 
M. A. 95:1743 (Dec. 6) 1930. 
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3. A fourteen day course of potassium iodid then follows, beginning with 
10 grains [0.65 Gm.] three times a clay and rapidly increasing to the 
maximum dosage the patient can tolerate. 

4. Rest for two weeks and repeat the fourteen day course of potassium 
iodid. In obstinate and long standing cases two week courses with two 
week intervals between should be continued for at least six months. 

5. It is important that no water should be allowed to enter the canal at any 
time and that no oils or ointments should be used in the ear. 

They added that probably the potassium iodide prevents the spores 
from developing, rather than killing them, and stated also : 

The interval between courses allows the spores to develop into mycelia which are 
then killed by the next course. . . . When the fungus is growing superficially 
it can be cured by local measures only. When it has penetrated beneath the 
skin we believe potassium iodid to be essential. 

In 1938 Whalen 13 had this to say on the subject: 

In all cases of fungous infection, whether localized or systemic, the iodides are 
of definite value. They have been used for so many years in the treatment of 
various obscure conditions that it is surprising that their action is not more 
clearly understood. It is possible that the action of the iodides is the same as 
that of the sulfanilamide group in fixing the toxin eliminated by bacteria or fungi. 
Potassium iodide has been found to be the most satisfactory form by which to 
obtain the effect of iodine. The initial dose of 15 grains (1 Gm.) a day is rapidly 
increased to 30 grains (2 Gm.) and is given for thirty days. When sodium 
iodide is used, 15 grains is given intravenously every three days. 

Miller 19 reported 2 cases of injection with Aspergillus niger, both 
being of females who gave histories of having used olive oil in the ears. 
One patient was treated for some time by irrigation and the use of 
hydrogen peroxide, as well as with boric acid in a 50 per cent solution 
of alcohol. The condition went from bad to worse, and secondary 
bacterial infection developed. Miller reported permanent cure achieved 
by the use of salicylic acid in alcohol. 

Bahre and Hansen 20 reported a case of otomycosis on the basis of 
Sporothrix. Fifty years ago, they wrote, Siebenmann expressed the 
opinion that most otomycosis is due to the Aspergilli. Bahre and Hansen 
found that infection due to Streptothrix is apparently more severe in its 
complications than is that due to one of the Aspergilli, producing destruc- 
tion in the middle ear, and that it may even cause death. It tends to have 
remissions and exacerbations. Sporothrix infection, they said, occupies a 
middle position between the severe Streptothrix disease and the milder 

18. Whalen, E. J. : Fungous Infection of the External Ear, J. A. M. A. Hl ; 
502-504 (Aug. 6) 1938. 

19. Miller, J. W. : Otomycosis: Its Relative Frequency, J. A. M. A. 88:1077 
(April 2) 1927. 

20. Bahre and Hansen : Otomycose auf Grund einer Sporothrixininfection, 
Arch. f. Ohren-, Nasen- u. Kehlkopfh. 121:136-139 (May) 1929. 
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aspergillus condition. A report of the case of Sporothrix infection pre- 
sented by Bahre and Hansen follows (a free translation from the original 
article) . 

REPORT OF A CASE 

A woman was hospitalized for follicular angina. She later complained of 
itching and pain in the left ear. Examination showed the external canal to be 
covered with a greenish gray mold. The outer canal and surrounding skin were 
found to be much reddened from inflammation. The picture suggested Aspergillus. 
The next fourteen days the reddened infiltration spread all the way across the 
face from the ear. A culture on Sabouraud’s medium revealed Sporothrix. In 
six to eight weeks the infiltration of the skin of the face receded, but the skin 
of the external canal became necrotic, and for fourteen days the outer canal was 
covered with bloody granulations. 

In the necrotic mass one could identify the fungus with hematoxylin-eosin 
stain. The exact cause of the infiltration of the face was not determined, but 
it was thought to be a question of one of three things: (1) erysipelas, (2) fungous 
infiltration or (3) toxic origin. In order to establish the cause two biopsies 
were made at fifteen day intervals. The tissues were cultured but were sterile 
for fungus. The report on the histologic examination was that there was no 
change except inflammatory reaction. The final decision was that the condition 
was a toxic cutaneous reaction, secondary to the mycotic infection of the ear. 
(A color plate of this case accompanies the original article.) 

Treatment and Course . — A 2 per cent solution of salicylic acid in alcohol was 
placed in the external canal twice daily and allowed to remain for ten minutes. 
The fungus disappeared in three to four days, but the complications on the face 
were slower in being relieved and were treated with boric acid ointment. The 
face healed spontaneously in seven weeks, but the aural canal did not heal for 
three months. 

Castellani 21 mentioned that a fungus belonging to the family 
Mucoraceae, Lichtheimia ramosa, Lindt 1886, is often found in the nasal 
mucus of horses. He reported finding a fungus belonging to this family 
in 2 patients with otomycosis. Both of them were horse keepers. He 
said that the best treatment he had found was syringing with hydrogen 
peroxide (2 parts) and alcohol (1 part), provided a severe inflamma- 
tion is not present. He also mentioned mercurochrome and a solution of 
methylene blue (methylthionine chloride U. S. P.) as well as an alcoholic 
solution of salicylic acid. 

Thevenard 22 reported a case of a 45 year old physician who com- 
plained of intense itching of the external canal associated with slight 
exudate and sufficient desquamation to fill the canal. Treatment with 
silver nitrate was given with little success. The culture showed the 
growth to be due to A. fumigatus. The lesion was cured with oil of 
cade. There was a history of a mycotic infection of the skin of the axilla, 
but the type of organism producing it was not established. Thevenard 

21. Castellani, 1 p. 135. 

22. Thevenard, A. : Un cas de mycose du conduit auditif, Oto-rhino-laryn°\ 
internat. 12:171 (April) 1928. 
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made the suggestion that there may have been a connection between the 
two but said he could not be sure. About the same time Pere 23 reported 
a case of infection with A. fumigatus and one of infection with A. niger. 

Bernfeld, 21 in a study of aspergillosis in Palestine, reported 8 cases in 
some detail, and he observed, as did Siebenmann in mid-Europe, that 
the condition was more prevalent during the summer than during cooler 
weather. In a similar study Salzberger, 14 working in Palestine, found 
that the disease occurred more often during the rainy season and 
predominantly in women who do the cleaning of the walls in the houses. 
He expressed the opinion that the fungi may be present on the walls 
of the houses in damp weather and may be transferred easily to the ear. 

Salzberger observed that aspergillosis is usually unilateral but that 
it may be bilateral. Frequently on one side it is severe, while on the 
other it is just beginning. It usually is cured easily but may be chronic. 
He advised repeated irrigations for mechanical cleansing, followed by 
drying the ear and using boric acid powder, which relieves the pain and 
allows inflammation to subside. He followed this part of the treatment 
with the use of a 1 per cent solution of boric acid in alcohol daily for 
one month to kill the rest of the spores. 

Viela 25 in describing the symptoms mentioned that vertigo may occur 
as a result of pressure of the plug on the tympanic membrane. Oto- 
mycosis, he said, is much more frequent than most people realize. He 
classified cases according to 4 clinical forms of the disease, viz.: (1) 
pseudoceruminosis, (2) pseudocholesteatoma (may be combined with 
true cholesteatoma), (3) pseudo-otorrhea (may be associated with pus 
originating in the middle ear) and (4) pseudoeczema. The prognosis 
is good, he said, if the condition is treated, but if it is neglected it may 
last for months or years, with remissions. Viela divided treatment into 
three parts; a free adaptation of his outline follows: 

1. Parasiticide : In order to kill the parasites beneath the skin, which if allowed 
to live will cause the condition to recur in six to eight days, the following 
procedures are expedient: 

(a) Careful cleansing of the lamella from the external canal, followed by 
thorough drying. 

( b ) Instillation of salicylic acid in alcohol or of absolute or diluted alcohol, 

or 

( c) Use of a bicarbonate of soda solution with a bichloride of mercury 
solution, oil of cade and potassium permanganate in a dilution of 1 : 1,000 
or 5 or 10 : 1,000 two times a day for ten minutes, which usually cures 
the lesions in eight to ten days. 

23. Pere, M. : Deux cas de mycose du conduit auditif, Oto-rhino-laryng. 
internat. 13:149-158, 1929. 

24. Bernfeld, K.: Zur Otomykosis aspergillosa in Palastina, Monatschr. f. 
Ohrenh. 63:200-202 (Feb.) 1929. 

25. Viela, A.: L’otomycose: Etude anatomo-clinique et therapeutique, Oto- 
rhino-laryng. internat. 15:527-533 (Nov.) 1931. 
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2. Insufflation of boric acid powder. 

3. Painting of the canal with tincture of iodine or silver nitrate in a dilution 
of 1 : 10. 

It is necessary, he said, to observe the patient for four to six months 
for recurrences. 

Trexler, 10 in discussing otomycosis in Hawaii, said the role played 
by fungi as pathogens for man is of far more serious import than is 
generally recognized. He conservatively estimated 50,000 to 100,000 
cases in the territory of Hawaii. He expressed the opinion that it 
probably is a frequent cause of deafness in the tropics. He observed 
the Aspergilli most frequently, but other fungi noted were, Furfur, 
Mucor and Penicillium. He found that daily syringing for a week, 
repeated at intervals for two months, and the instillation of a 1 to 2 
per cent solution of salicylic acid in alcohol gave satisfactory results. 
The use of a 2 to 4 per cent solution of thymol in castor oil and sodium 
thiosulfate is also mentioned. 

Kulvin 20 found the factors predisposing to the development of 
fungus in the ear to be : “ ( 1 ) traumatism of foreign bodies or scratching ; 
(2) coincidental pyogenic infections; (3) maceration of the canal wall 
epithelium, and (4) the indiscriminate habit of dropping oil in the ear 
on every complaint of pain in the ear may have some bearing in the 
development of the mycosis.” (Most of the writers mentioned the use 
of oil in the ear as one of the factors in producing this condition. How- 
ever, Enlows 27 had this to say on the subject : “Oil was long considered 
a factor in the inception or progress of otomycosis. [But] Miller and 
others have shown that this is not the case.”) Kulvin reported a case 
of otomycosis due to A. nigricans. The symptoms were itching of the ears 
and dizziness. He observed the canals to be filled with a secretion, “not 
at all like the purulent discharge of an otitis media, but one which 
appeared like moist paper packed in the canal.” He treated the growth 
by the use of 95 per cent alcohol and then of 1 and 2 per cent solutions 
of salicylic acid in alcohol. Treatment was given daily ; it was painstak- 
ing, laborious and persistent, the patient being under care from November 
16 to the next February 5 with evidence of recurrences during that time. 
She was advised to continue treatment for several weeks or months 
under her own physician’s care. Had specific fungicides, as they are 
known today, been used, perhaps the results of treatment would have 
been better. 

26. Kulvin, M. M. : Otomycosis, M. Bull. Vet. Admin. 11:361-362 (April) 
1935. 

27. Enlows, E. M. A.: Mycotic Diseases of the Ear, M. Ann. District of 
Columbia 4:217-222 (Aug.) 1935. 



896 


ARCHIVES OF OTOLARYNGOLOGY 


Pinkerton and MacQuiddy 2S reported 2 cases of infection caused by 
Scopulariopsis, proved such by culture. This organism is a filamentous 
fungus similar in structure and action to Aspergillus and Penicillium. 
The cultures demonstrated mild animal pathogenicity. Simms 29 reported 
3 cases in which aspergillus infection was treated with a 1 per cent solu- 
tion of mercuric iodide in 50 per cent alcohol. lie reported the conditions 
cured in three days, three weeks and two days respectively. Pie men- 
tioned the fact that the disease may be associated with the occupation of 
the patient, such as grain handling, hair sorting or working in a damp 
moldy cellar or in a dusty atmosphere. One wonders if aspergillosis can 
be considered cured after only two or three days of treatment. 

Chiniara 30 reported S cases of otomycosis due to Sterigmatocystis 
nigra, saying the fungus has been improperly classed clinically by some as 
A. niger. The treatment was with an alcoholic solution of iodine, which is 
considered classic. The use of copper sulfate and silver nitrate is also 
mentioned. 

Tempea, 31 in discussing treatment of otomycosis, expressed the 
opinion that tincture of iodine is a specific agent even as quinine is for 
malaria and neoarsphenamine for syphilis and as salicylates are for 
rheumatism. He said that he formerly used iodides internally but had 
abandoned that method in favor of local applications ’of iodine used in 
connection with irrigation of the canal. 

Engel 32 reported a case of otomycosis due to A. niger in a young 
woman tvho said she had cleaned her ear with a plant stalk. Afterward 
there was s'orne loss of hearing together with itching of the canal. Exami- 
nation showed redness of the canal without desquamation. There was a 
grayish spot on the anterior part of the tympanic membrane, which had a 
black center. This spot w 7 as easily removed by -washing the ear. The rest 
of the tympanic membrane was normal. The patient had been treated 
previously by the use of silver nitrate in the ear. The hearing was 
normal after removal of the mass on the tympanic membrane and drying 
of the ear. In two days the hearing -was again impaired and itching had 
returned, and the patient felt as if the ear was filling up gradually. 
Examination showed the canal to be hyperemic and the tympanic 

28. Pinkerton, M. E., and MacQuiddy, L. L. : Scopulariopsis in Otomycosis, 
Laryngoscope 46:670-673 (Sept.) 1936. 

29. Simms, R. F. : Aspergillus Infection as the Cause of External Ear Dis- 
eases, South. M. J. 30:1224-1225 (Dec.) 1937. 

30. Chiniara, J. : Otomycoses a sterigmatocystis nigra, Ann. d’oto-laryng., 
June 1937, pp. 498-506. 

31. Tempea, V. : Le traitement de 1’otomycose par la teinture d’iode, Ann. 
d’oto-laryng., March 1937, pp. 215-218. 

32. Engel, R. : Un cas d’oto-mycose a “Aspergillus niger”: Traitement, Oto- 
rhino-laryng. internat. 22:134-135 (March) 1938. 
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membrane to be covered again with a whitish mass, also adherent to 
the canal wall. White and black flakes were again removed by the use 
of forceps and by irrigation. The diagnosis was otomycosis due to A. 
niger in the external canal. Treatment was with a solution of silver 
nitrate, in a concentration of 1 : 30 in the ear, and with iodides internally. 
Engel later used collargol (a proprietary preparation of colloidal silver 
and silver oxide stabilized with derived egg albumin), 1: 10, and also 
compound solution of iodine U. S. P. and a solution of mercury bichloride 
(Van Swieten’s solution) without success. All of these remedies were 
taken badly by the external canal ; they were therefore replaced by 
insufflations of zinc peroxide, but none of them had any effect on the 
fungus. The condition became gradually so severe that the mass could 
hardly be removed by irrigations. The myringitis was intense, and there 
were headaches and a constant oozing from the canal. Engel next tried a 
2 per cent solution of mercurochrome, which diminished the inflammation. 
He then used a solution (1 :10) of crystal violet (methylrosaniline N. F.) 
acidified with lactic acid. This relieved the local symptoms, stopped the 
discharge and diminished the desquamation. Four days later the 
tympanic membrane was free of desquamation and the hearing normal. 
Eight days after the last application of crystal violet, the cone of light 
was visible and there was no desquamation. 

TREATMENT 

To many practitioners the treatment of fungous infection of the ear 
means the use of salicylic acid and alcohol. This was first advocated by 
Bezold and is still found in the texts and literature. Recent experi- 
mental work has provided many more specific remedies. 

Myers, 33 in 1927, working with a yeast infection of the hands of fruit 
handlers in the Northwest, was the first to demonstrate the effect of 
thymol on the fungi. He found that thymol, its isomer carvacrol and 
the volatile oils of mustard, cinnamon and clove possess marked fungicidal 
powers. A saturate aqueous solution of thymol killed the yeast in less 
than fifty seconds. He also found that powdered thymol in capsule, 
administered by mouth, is apparently absorbed and circulated in sufficient 
strength to have pronounced fungicidal action, according to cultural 
results supplemented by roentgenographic and physical observations in 
2 cases of pulmonary moniliasis and 1 of actinomycosis. 

Searcy and McBurney 34 reported, in 1929, the use of thymol in 
treatment of otomycosis. Since that time they have reported 7 on the 

33. Myers, H. B. : An Unappreciated Fungicidal Action of Certain Volatile 
Oils, J. A. M. A. 89:1834-1836 (Nov. 26) 1927. 

34. Searcy, H. B., and McBurney, R. : Tr. Alabama State M. A., 1929; cited by 
McBurney and Searcy. 7 
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relative fungicidal action of the various drugs which have been employed 
to treat this condition. The method used for the tests was that outlined 
by Allen and Wright, 30 viz. the agar cup plate method of determining 
the value of antiseptics. The results obtained for each drug tested were 
compared with those produced by a 5 per cent phenol solution, and the 
representation of the comparison was designated as the “phenol ratio,” 
or “Pr.,” “which gives a whole number for expressing relative dif- 
fusibility and germicidal action.” The following tabulation (quoted from 
their article 7 ) gives the results of the tests (figures under “R” indicate 
the relative order of effectiveness, or “Relative Rank”) : 

ACTION OF VARIOUS SUBSTANCES UPON SOME ASrERGILLI FOUND IN OTOMYCOSIS 

Averages of Organisms N, W, G, F, Arranged in Order of Effectiveness 


No. Substance Employed Pr. R. 

1. Thymol-cresatin-alcohol 2.6 1 

2. Cresatin 2.55 2 

3. Thymol-merthiolate, 45, alcohol 95% 2.5 3 

4. Thymol-alcohol, 95% 2.5 3 

5. Castellani’s solution 2.5 3 

6. Castellani’s solution, thymol 2.43 4 

7. Thymol-alc., 70% 2.42 5 

8. Thymol, 2% aq. emulsion 2.1 6 

9. Merthiolate tincture, 1 : 1,000 1.97 7 

10. Thymol -alcohol, 50% 1.95 8 

11. Merthiolate solution, 1 : 1,000 1.95 8 

12. Carbolic, 12% in glycerine 1.95 S 

13. Thymol-gasoline 1.95 S 

14. Iodine tincture 1.88 9 

15. Carbolic, 10% in olive oil 1.82 10 

16. Metaphen tincture, 1:200 1.73 11 

17. Thymol-sodsol 1.55 12 

18. Zinc oxide-boric, eq. pts 1-44 13 

19. Thymol-boric-iodide 1.4 14 

20. Alcohol-boric (Sat. solution) 1.1 IS 

21. Thymol, 2% in yellow oxide of mercury 1.01 16 

22. Phenol 1.0 17 

23. Silver nitrate aq 0.97 IS 

24. Methylene blue, sat. ale 0.96 19 

25. Phe-mer-nite, 1 : 3,000-R 0.91 20 

26. Sodsol (naphtha) 0.9 21 

27. Mercurochrome, 5% aq 0.9 21 

28. Phe-mer-nite, 1 : 1,000-G 0.89 22 

29. Mercurochrome, 2% aq 0.61 23 

30. Phe-mer-nite ointment 0.6 24 

31. Phe-mer-nite, 1:2,000-G 0.57 25 

32. Fowler’s solution 0.55 26 


35. Allen, A. B., and Wright, I. S. : Determination of the Value of Antiseptics, 
J. A. M. A. 96:920-925 (March 21) 1931. 
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33. Tinct. metaphen, 1 : 2,500 0.52 27 

34. Silver nitrate, glycerine, alcohol (95%) 0.47 28 

35. Whitfield’s-alcohol (95%) 0.45 29 

36. H 2 0 2 , 3% 0.30 30 

37. Mercury bichloride, 0.04% aq 0.23 31 

38. HiOs-alcohol, 2%, in alcohol 95% 0.2 32 

39. Salicylic, 2%, in alcohol, 95% 0.2 32 

40. MgO-salicylic, eq. pts 0.2 32 

41. Hexylresorcinol, S. T. 37 0.17 33 

42. Pepsodent antiseptic 0.15 34 

43. Listerine 0.1 35 

N. — Aspergillus niger. 

W. — Aspergillus wentii. 

G. — Aspergillus glaucus. 

F. — Aspergillus fumigatus. 


Castellani’s solution, mentioned in the tabulation, consists of : basic 
fuchsin, 1 Gm. ; boric acid, a saturated aqueous solution, 1 cc. ; resorcinol, 
10 Gm., and alcohol (95 per cent), 10 cc. 

The following list is also quoted from McBurney and Searcy : 7 


SUBSTANCES USED OR ADVOCATED FOR USE IN OTOMYCOSIS, THE FUNGICIDAL EFFECT 
OF WHICH HAS PROVED NEGATIVE IN ALL INSTANCES WHERE TRIED BY 
THE CUP PLATE METHOD ON A. WENTII, NIGER, GLAUCUS 
AND FUMIGATUS RESPECTIVELY 


1. Alcohol, absolute. 

2. Alcohol, 95%. 

3. Alcohol, 70%. 

4. Alcohol, 50%. 

5. Alcohol, 40%. 

6. Alcohol, 30%. 

7. Copper, sulphate, 1 : 240. 

8. Carbolic aq. — 

9. Carbolic aq. — 

10. Calcium hypochlorite, grs. 2 

11. Glycerine-aq. — zinc sulphate 

12. Mercury Bichloride 

13. Potassium permanganate 

14. Potassium permanganate 

15. Potassium permanganate 

16. Silver nitrate 

17. Sodium thiosulphate 

18. Sodium thiosulphate 

19. Sodium thiosulphate 

20. Sodium salicylate 

21. Tannin -alcohol 

22. Zinc sulphate, aq. 

23. Zinc sulphate, aq. 

24. Zinc sulphate, aq. 

25. Zinc sulphate-glycerine 


Carbolic, gtt. V. aq. oz. 2. 

Carbolic, gtt. V. aq. oz. 1. 

Aq. oz. 1. 

Glycerine — H 2 0 eq. pts. oz. 1. ZnSO<, 
grs. 2. 

HgCh aq. 1 : 300,000. 

ICMnGi aq. 1 : 100. 

KMnCh aq. 1 : 1000. 

KMnOi gr. 1, aq. oz. 1. 

AgNOs aq. 1 : 16,000. 

5% aq. 

10% aq. 

15% aq. 

Sod. salicylate gr. 20, aq. oz. 1. 
Tannin gr. X, alcohol 40% oz. 1. 
Z 11 SO 4 gr. 2, aq. oz. 1. 

ZnSO< gr. 4, aq. oz. 1. 

ZnSO< gr. 8, aq. oz. 1. 

ZnSO< gr. 2, glycerine oz. 1. 
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Woodward, Kingery and Williams 30 tested thirty-seven derivatives 
of phenol with regard to their fungicidal power. Phenol itself was used 
as a basis for comparison. Iodine and mercuric chloride were also 
tested. The test organisms were Monilia tropicalis, Cephalosporium and 
Sporotrichum. These organisms were selected, after preliminary tests, 
as being typical of a large group of pathogenic yeasts and molds. Part 
of these investigators’ tabulations, showing some of the results of their 
tests with Monilia tropicalis, is reproduced as follows: 


Compound 

Effective Dilution 

Phenol Coefficient 

Phenol 

1:73 

1.0 

Thymol. 

.. .. 1:2,000 

2G.G 

Iodine 

1:20,000 

206 0 

Mercuric chloride 

1 : 20,000 

2CG0 


A further ‘report on their study 37 showed that iodine surpasses all 
other drugs tested when used against water and broth suspensions. 
Its power to kill, however, is greatly reduced in the presence of proteins. 
The results of the tests of fungicidal activity under that condition are 
shown in the following tabulation, which accompanies their article : 


Comparative Study 

Organism: Monilia Tropicalis. Time: 13 Minutes. 


Drug 

Water 

Suspension 

(Effective 

Dilution) 

Broth 

Suspension 

(Effective 

Dilution) 

Hide Dust 
Suspension 
(Effective 
Dilution) 

Vesicle Fluid 
Suspension 
(Effective 
Dilution) 

Blood Serum 
Suspension 
(Effective 
Dilution) 

Iodine 

1:73,000 

1 : 20,000 

1:5,000 

1:2,000 

1:1,000 

N-hexyiresorcinol.. 

1:20,000 

1:15,000 

1:5,000 

1.-2.C00 

1:2,000 

Chlorothymol . 

1:9,000 

1:8,000 

None* 

None 

None 

Thymol 

1:2, COO 

1:2,000 

1:1,230 

None 

None 

Sodium hypochlorite . 

1:7,500 

1:2,300 

1:730 

1:300 

1:500 

Salicylic acid 

1:1,250 

1:1,100 

None 

None 

None 

Benzoic acid 

None* 

None 

None 

None 

None 

Sodium thiosulphate... 

None 

None* 

None 

None 

None 


* “None” indicates tliat even a saturated aqueous solution Mas not strong enough to 
kill the organisms. 


The same article went on to state: 

Of the four commonly used drugs, presumably salicylic acid and benzoic acid 
enjoy a popularity of greatest duration. Under the conditions imposed, salicylic 
acid appears to act only in high concentration in the presence of water and broth 
suspensions, and fails entirely even in saturated solution in the presence of the other 
three substances used. Even more striking is the complete inability of benzoic 
acid to kill in saturated solution under any of the conditions imposed by these 
experiments. The same is to be said of sodium thiosulphate. . . .” 

36. Woodward, G. J.; Kingery, L. B„ and Williams, R. J.: The Fungicidal 
Power of Phenol Derivatives: I. Effect of Introducing Alkyl Groups and 
Halogens, J. Lab. & Clin. Med. 19:1216-1223 (Aug.) 1934. 

37. Woodward, G. J.; Kingery, L. B., and Williams, R. J. : The Fungicidal 
Power of Phenol Derivatives: II. Strength in Presence of Proteins, J. Lab. & 
Clin. Med. 20:950-953 (June) 1935. 
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Woodward and his co-workers concluded the report thus : “Higher 
phenols have been found worthy of further clinical study in the treat- 
ment of fungus diseases. ... A drug more specific in its action than 
those now available is needed.” 

Levine 38 used phenylmercuric nitrate in the treatment of 205 patients 
with fungous and yeast infections of the skin. He concluded that it was 
highly efficacious in the treatment of these conditions, producing cures 
in cases in which other forms of treatment had failed. 

Greaves, 39 after working with the same drug, reported its use in 
the treatment of 75 patients with otitis externa and 100 with fungous 
infections of the skin. He was unable to find fungi in any of the cases 
of otitis externa, by smear, hanging drop or culture, even though the 
symptom was itching within the canal and though excoriations and 
abrasions were present as a result of scratching with the finger nail 
or other objects. He used a solution of phenylmercuric nitrate, in a 
dilution of 1 : 1,250 in 95 per cent alcohol, daily for thirty minutes for 
three to four days or longer. This part of the treatment was followed 
by the use of a powdered phenylmercuric nitrate of 1 : 1,500 strength. 
His conclusions were (1) that in 75 cases of otitis externa it eliminated 
the pain and discomfort in cases of acute forms of the disease and 
shortened the course and hastened the recovery in the cases in which 
the condition was chronic and long standing, and (2) that in 100 cases 
of dermatopliytosis it was efficient in rapidly and effectively eliminating 
fungi from the lesions. 

Enlows 27 declared the following procedure (abstracted from her 
article) to be her most successful treatment: 

Irrigation is performed with warm physiologic solution of sodium chloride to 
remove debris, then gauze packs soaked with a saturated solution of aluminum 
acetate (N. F.) are inserted into the canal and allowed to remain twelve to 
eighteen hours. At the end of that time the canal is much less swollen and red. 
It is again irrigated and dried, and a 10 per cent solution of cocaine is instilled 
and allowed to remain twenty minutes. This is removed, the canal dried and 
Gram’s iodine solution applied full strength. This course is to be followed by 
daily treatment thereafter for one week, after which the patient should be seen 
three times a week for two, three or more weeks. The daily treatment during the 
first week consists of the cleansing of the canal with hydrogen peroxide followed 
by the instillation of a thick paste of aluminum acetate. If there is a recurrence 
the Gram’s iodine solution may be used as before, or the patient may use it at 
home, diluted five times. If iodine is not well tolerated the patient is instructed 
to use the 2 per cent aluminum acetate. 

38. Levine, B. : Use of Phenyl Mercuric Nitrate in Tinea and Yeast Infections 
of the Skin, J. A. M. A. 101:2109-2111 (Dec. 30) 1933. 

39. Greaves, F. C. : Phenyl Mercuric Nitrate in the Treatment of Otitis 
Externa and of Dermatophytosis, U. S. Nav. M. Bull. 24:527-532 (Oct.) 1936. 
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In other cases cures were effected by Enlows by the use of silver 
nitrate, 25 per cent, followed by that of alcohol, 70 per cent. 

W. D. Gill 10 expressed the opinion that the three essential points 
in the treatment of otomycosis are: (1) control of pain, (2) control 
of mycotic infection and (3) prevention of reinfection. Four objectives 
of treatment as outlined by King Gill 2 are : 

(1) To cleanse mechanically the external canal from the meatus to tire drum 
head as carefully as possible, avoiding any trauma or maceration of the skin, (2) 
to reduce local inflammation and allay pain, (3) to limit sporulation and (4) to 
leave the parts in such a condition as to prevent recurrence. 

King Gill was also the first to call attention to the fungicidal action 
of metacresyl acetate, known under the trade name of cresatin (Dr. 
N. Sulzberger). Since that time it has been used by many and ranks 
first in the list of fungicides. 

Whalen 18 summarized the methods of others and reported the fol- 
lowing to be his method of choice (the procedure as presented here is 
quoted directly from Whalen’s article) : 

The canal is first cleared of debris by irrigation and then dried by means of a 
blast of warm air. It is then packed with absorbent cotton saturated with 
cresatin. The patient is directed to remove this packing the following morning. 
After the packing has been removed an attendant places six drops of 1 per cent 
thymol in 70 per cent alcohol in the canal, the patient lying with the affected ear 
uppermost and remaining in this position for five minutes. This treatment with 
thymol drops is repeated twice a day for five days. ... A thymoliodide powder 
is [then] prescribed to be blown into the canal twice a day for five days. 

The use of this powder is to relieve the pruritus and to clear up the 
dermatitis. The local treatment is supplemented by the administration 
of potassium iodide orally. “The initial dose of 15 grains (1 Gm.) a 
day,” Whalen stated, “is rapidly increased to 30 grains (2 Gm.) and 
is continued for thirty days.” He also mentioned the aromatic oils, 
that is, oil of mustard, oil of cloves and oil of cinnamon, as being effec- 
tive fungicides. Experimental work shows cresatin and thymol to be 
the top-ranking fungicides; so any treatment in which they are used 
would be the method of choice. 

Searcy 40 also used thymol by mouth in 5 grain (0.32 Gm.) capsules 
at the ratio of 10 grains (0.65 Gm.) per 100 pounds (45.4 Kg.) of body 
weight, given with a glass of milk to assist in absorption. He used 
merthiolate and alcohol with thymol, thymol in cresatin diluted with 
olive oil and 1 per cent thymol added to 1 or 2 per cent iodine and boric 
acid powder. 

Reinfection is eas} r , especially if the person goes swimming. To 
prevent reinfection, stated W. D. Gill, 10 “the ears should be dried after- 
ward and 70 per cent ethyl alcohol instilled. . . .” 

40. Searcy, H. B., in discussion on Gill. 10 
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EXPERIMENTATION WITH SILVER PICRATE 

Since silver picrate powder has proved of value in the control of 
protozoon and yeast infections, I wished to try it in the treatment of 
fungous infections in the ear. I used it on 8 patients. Two were cured 
by the treatment, which included frequent cleansing of the external 
canal. The other 6 patients did not respond to this method of therapy. 
The cleansing of the canals may account for the response. 

The fungicidal action of silver picrate powder was also studied in 
the laboratory. 

The agar cup plate method of determining the value of antispetics, as outlined 
by Allen and Wright, 35 was used. A ninety-six hour growth of A. niger in broth 
was mixed with some melted Sabouraud’s medium and poured in a Petri dish. A 



Agar cup plates used in testing the fungicidal action of silver picrate powder. 
Aspergillus niger was the fungus used. A shows the control dish, into the center 
of which 5 per cent solution of phenol was placed. B shows the dish into which 
silver picrate powder was placed. Inhibition of growth is clearly visible in A; 
the silver picrate powder produced no inhibition of the fungous growth. 

sterile cork borer was used to remove a disk of the agar, making a cup in the 
center of the plate. Into this cup was placed the silver picrate powder. For a 
control, a 5 per cent solution of phenol was used in a similarly prepared plate. 

The inhibition of the growth of the fungus by the phenol was taken as the 
standard. The distance from the edge of the cup to where the growth commenced 
was measured in millimeters. 

The phenol inhibited the growth of A. niger for a distance of 1 cm. 
from the edge of the cup. 

In the two plates in which silver picrate was used there was no 
inhibition of growth of A. niger at any time. 

The following case reports have been summarized from my original 
paper in which the cases were recorded. In all cases the conditions 
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were diagnosed on the basis of culture of the fungi on Sabouraud’s 
medium and on the basis of microscopic examination. The treatment 
of the disease in the majority of the cases was a modification of that 
described by Whalen , 16 as already outlined. 


Case 1. — Monilia. 


REPORT OF CASES 


J. B., a white man, aged 63 years, was first seen in November 1938 with a 
historj' of itching of the right ear associated with a purulent discharge for two 
years. Examination revealed a moist, dirty gray, foul-smelling mass filling the 
external canal. There was no improvement after four treatments consisting of 
cleansing followed by the use of silver picrate powder. Metacresyl acetate 
(cresatin) on a cotton wick was inserted in the external canal and allowed to 
remain for twenty-four hours. This treatment was followed by the use of 1 per 
cent thymol in 70 per cent alcohol twice a day for five days. This cured the patient, 
and no evidence of recurrence had appeared after several weeks. 


Case 2. — Aspergillus niger. 

G. W., a white woman aged 27 years, was first seen in July 1938, complaining 
of marked itching of both ears, present for about three years. Recently there had 
been a sense of pressure and an impairment of hearing in both ears. This was 
found to be due to a large mass of moist, gray material with black dots on it, 
so often observed in A. niger infection. The patient had been unsuccessfully treated 
for this condition at various times since its onset. It was doubtless an unrecognized 
fungous infection. The condition did not respond to treatment with salicylic acid 
in alcohol or to half a dozen treatments of thorough cleansing and insufflation of 
silver picrate powder. It cleared up quickly when cresatin and thymol in alcohol 
were used. A check-up six weeks later revealed normal canals. 


Case 3, — Pcmcillium. 

R. S., a white woman aged 69 year s, was seen in June 1938 because of intense 
itching of the external canals for several months. There was a dry, scaly, crumbly, 
whitish material practically filling both canals. The past history is of interest 
in that the symptoms had been present for six years, and she had been treated at 
intervals without relief. At times there had been associated otitis media. After 
a two weeks’ course of four treatments consisting of simple cleansing and the 
application of silver picrate powder, the symptoms were relieved and the canals 
normal ; the condition remained normal after six weeks. 


Case 4. — Monilia. 

M. B., a white man aged 47 years, was admitted to the clinic in October 1938, 
complaining of itching around the ears and in the canals for one year. The debris 
in the canals was of the dry type. The patient had been treated six months before 
for “eczema” of the ears with only temporary relief. No improvement resulted 
from treatment with silver picrate powder, but all symptoms and abnormal findings 
quickly cleared up when cresatin and thymol in alcohol and thymol iodide powder 
were used. 


Case 5. — A. niger. 

L. C., a white woman aged 24 years, sought consultation on Sept. 9, 1938 
because of (1) itching of both ears for ten years, more severe the past four years, 
keeping her awake at nights, and (2) an intermittent discharge from both ears for 
the past four years. The discharge was described as creamy and was said to have 
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recurred at frequent intervals without any apparent provocation. During this four 
year period the patient had received treatment from four physicians for a condition 
diagnosed to her as eczema of the ear canals. Hydrogen peroxide, ultraviolet 
irradiation applied to the canals and other therapeutic agents had been used. The 
last treatment had been for one month, six months before, but had given relief for 
only a short time. The canals contained a dry, scaly material. This patient was 
treated for a time with salicylic acid in alcohol and silver picrate powder without 
marked benefit. Metacresyl acetate (cresatin) and thymol in alcohol gave 
immediate relief. She was observed and treated with thymol iodide powder at 
intervals for a month and was clinically cured when discharged. 

Case 6. — A. nigcr. 

G. B., a white woman aged 61 years, was seen on September 1938, complain- 
ing of pain and itching of the left ear for five days. The canal was filled with 
a gray, cheesy, semisolid material which gave a clinical impression of being due to 
a fungus. Four years previously the patient had been treated for chronic purulent 
otitis media of two years’ standing. The ears stopped draining and had been dry 
until the present onset. Absence of the tympanic membrane was observed. This 
case illustrates fungous infection of the external canal associated with otitis 
media, clearing up when treated with silver picrate powder. There had been 
no recurrence two months later. 

Case 7. — Aspergillus , Monilia, Penicillium. 

M. S., a man from India, aged 45 years, was seen in July 1938 at the request 
of the ophthalmic department. Routine questioning revealed that there had been 
itching of the right ear for two years but that the patient had not sought medical 
care for it. The right ear contained a large plug of dried cerumen, which was 
covered with a white growth suggesting a fungus. Inside the cerumen was found 
a piece of match stick about inch (1.27 cm.) long. The patient did not know 
how long it had been there, but said that owing to the intense itching he had 
frequently used a match stick to scratch the canal. He was treated once with 
silver picrate powder, which relieved the itching, but evidence of fungous growth 
was observed in the ear in November, the next time the patient was seen. He 
did not return for further treatment. The condition in this case illustrates a 
multiple type of infection in one person. 

Case 8. — No Report. 

K. H., a white woman aged 42 years, was first seen in December 1937 with a 
complaint of itching of the left external canal. There is no record of treatment. 
When she was seen again in July 1938, both ears were itching and there was a 
mass of scaly debris and dried skin which was suggestive of fungus. On 
Sabouraud’s medium the growth was grossly typical of a fungus, but the type 
was not identified microscopically. The patient was treated twice by cleansing 
and the application of silver picrate powder. She did not return. The result of 
treatment is undetermined. 

Case 9. — Aspergillus. 

S. R., a white girl aged 12 years, was admitted in April 1938 for treatment 
of a flare-up of chronic purulent otitis media in the left ear. The right canal 
was filled with a moist gray mass produced by the fungous infection. The 
middle ear was not involved at this time. There was constant itching of both 
ears. The patient was treated for a month with salicylic acid in alcohol without 
much success. Tincture of metaphen had produced marked improvement by the 
time of consultation one week later, but further follow-up was impossible. 
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Case 10. — Mottilia. 

J. McK., a white girl aged 14 years, was seen in February 1938 because of itching 
of the ears and diminished hearing. The left external canal was filled with a 
moist, sour, cheesy material. The hearing was improved on the removal of this. 
The tympanic membranes were normal. The patient was seen four times during 
the next two months and treated by cleansing of the ears and instillation of 
tincture of metaphen ; salicylic acid in alcohol was used twice daily at home. The 
condition gradually improved. Eight months later the patient was still free of 
symptoms, and there was no evidence of recurrence. 

Case 11. — Monilia. 

M. S., a white girl aged 13 years, was seen in August 1938, complaining of 
intense itching of both ears of three months’ duration. Both ears were filled 
with a dirty gray, moist, foul-smelling material, clinically of fungous origin. 
Some nonspecific treatment for the otitis externa was administered, and the use 
of salicylic acid in alcohol was producing some improvement when the patient 
was last seen, in October 1938. 

Case 12 . — Ringworm (probably due to Trichophyton). 

O. R., a white woman aged 47 years, was admitted for treatment of chronic 
purulent otitis media complicated by a fungous infection and further complicated 
by a secondary bacterial infection of the canal wall. There was an associated 
fungous infection of the hands, which was probably the primary source of infection. 
The patient was cured with compound ointment of benzoic acid N. F. (Whitfield’s 
ointment), one-half strength, and salicylic acid in alcohol, both used in the ears. 

Case 13. — Pcnicillium. 

W. G., a white man aged 30 years, -was seen in October 1938. He gave a 
history of severe itching associated with a discharge from both ears. Previous 
treatment had given no relief. All positive findings were in the external canals 
only. The use of a wick saturated with metacresyl acetate (cresatin), placed in 
the canals and allowed to remain for twenty-four hours, followed by a few days’ 
treatment with thymol in alcohol and thymol iodide powder, produced a rapid 
and complete recovery. 

Case 14. — A. niger. 

J. B., a white girl aged 4 years, the youngest patient in the series, was seen 
because of diseased tonsils and adenoids. The child was found to have a severe 
fungous infection of the external canals. She was treated without success with 
tincture of metaphen, salicylic acid in alcohol and Sulzberger’s powder (boric 
acid with iodine). She made a quick recovery when cresatin and thymol in alcohol 
were used. 

Case IS.- — A. niger. 

R. L., a white woman aged 20 years, was first seen in March 1938 because of 
a large, sessile exostosis of the external canal. This interfered with ventilation 
of the canal; medial to the obstruction a large amount of debris and cerumen 
with a sour odor was found. The patient was given salicylic acid in alcohol 
to use, but in November she reported no improvement. Both ears were now 
itching and felt stopped up. Treatment with cresatin, thymol in alcohol and 
thymol iodide powder was started. In three weeks there was no complaint, 
and the canals were free of debris. The mechanical obstruction of the canal made 
it more susceptible to infection. 



DART — O TO MYCOSIS 


907 


Case 16. — Rhisopus. 

M. M., a white woman aged 47 years, sought consultation for a condition due 
to one of the more rare fungi found in the ears. She was cured by the use of 
salicylic acid in alcohol. 

Case 17. — A. niger. 

B. R., a white woman aged 40 years, \^as seen in May 1938 because of acute 
purulent otitis media, bilateral, associated with a fungous infection. She was 
treated with a preparation of iodine and mercury, with boric acid in alcohol and 
with Sulzberger’s powder (boric acid with iodine) for two months. In August 
both ears were dry and the canals normal. 

Case 18. — Aspergillus. 

K. J., a white woman aged 23 years, had been troubled with discharging ears 
accompanied by itching for four years. The condition was otitis externa due to 
fungus. One treatment consisting of cleansing and the application of a 10 per 
cent solution of silver nitrate to the canals was given. The patient did not return. 

Case 19. — Alternaria. 

R. K., a white woman aged 28 years, had been troubled for over two years 
with an itching and crust formation in both canals. She had been treated many 
times and with many methods without relief. When the condition was finally 
diagnosed and specific treatment instituted, the patient made rapid improvement 
but was not followed up long enough for a permanent cure to be proved. 

Case 20. — A. niger. 

D. D., a white woman aged 41 years, was seen in January 1939 with the 
complaint of an intense itching of the external canals associated with a stopped 
up feeling of the ears, present for four years. The left canal contained white, 
moist debris with dark areas in it. Specific treatment consisting of the use of 
cresatin and thymol relieved the symptoms, and the canal was normal two weeks 
later. 

Case 21. — A. niger. 

S. S., a white man aged 64 years, was first seen in October 1938 because of 
nerve deafness. At this time the canals were normal. Three months later there 
was itching of the canals associated with buzzing and ringing in the ears, severe 
enough to keep the patient awake. Both canals contained a moist, black mass, 
thought to be due to fungus. Specific treatment with cresatin and thymol produced 
immediate improvement, but the patient was not followed up long enough for the 
end result to be known. 

Case 22. — Monilia. 

L. C., a white man aged 76 years, the oldest patient in the series, was seen 
because of a fungous growth in the ears which had produced some loss of hearing. 
Two weeks after treatment with cresatin and thymol was instituted, the hearing 
was improved and the canals were normal. 

Case 23. — Monilia. 

J. C., a white man aged 28 years, had a fungous infection which was discovered 
during routine examination for tonsillectomy. The growth was of the dry type. 
It was not treated. 

Case 24. — A. niger. 

. H. C, a white woman, aged 39 years, was seen in January 1939 complaining 
of recurrent attacks of earache, frontal headache, itching of the ears and diminution 
of hearing, of one month's duration. There had been similar attacks previously, 



Data on Otomycosis Given in Case Reports 




Age 





Case Name of(Yr.), 





No. 

Patient 

Sex 

Fungus 

Complications 

Treatment 

Result 

1 

J. B. 

03 

Monilia 

None 

Silver pierate powder 




IVI 



on four occasions 

Chnnged to cresatin 

No benefit 






and thymol in alcohol 

Cured 

2 

G. W. 

27 

A. nlger 

None 

Salicylic acid in alco- 




P 



hoi for six weeks 

Silver pierate powder 

Worse 






on five occasions in 
three months, no 

home treatment 

Chnnged to cresatin 

No benefit 






and thymol in alcohol 

Quickly cured 

3 

R. S. 

09 

Penlcilllum 

Bong standing; 

Silver pierate powder 




P 


previously 
associated with 

only 

Cured 





chronic purulent 
otitis media 



4 

M. B. 

47 

Monllla 

Nerve deafness 

Silver pierate for three 




M 



weeks 

Cresatin and thymol la 

No benefit 






alcohol 

Cured in 2 
weeks 

5 

L. C. 

24 

Aspergillus 

Long standing, 

Salicylic acid in 




F 


ten years 

alcohol 

No benefit 





Silver pierate 

No benefit 






Cresatin and thymol... 

Quickly cured 

G 

G. B. 

01 

A. nlger 

Chronic otitis 

Silver piernte only 

Quickly cured 



P 


media with a 
perforated tym- 
panic membrane 




7 

M. S. 

45 

Aspergillus, 

None 

Silver piernte only 

No benefit 



M 

Monllla, 

Penicillium 




s 

K. H. 

42 

Not identi- 

None 

Silver picratp powder... 

No follow-up 



F 

fled 



9 

S. R. 

12 

Aspergillus 

Chronic otitis 

Salicylic ncid in nlcohol 

Improved, but 



P 

media; x-ray 


Impossible to 





revealed chronic 

mastoiditis, 

bilateral 


follow up 

10 

J. M. 

14 

Monilia 

None 

Tincture of metaphen 




F 



in clinic; salicylic 
ncid in nlcohol 

Cured after 

G mo. check-up. 


11 

M. S. 

13 

F 

Monilia 

None 

First treated for 
nonspecific otitis 
externa; salicylic 
acid in alcohol 

Reported im- 
proved, but 
impossible to 
follow UP 
after finding 
of fungus 

12 

O. R. 

47 

F 

Ringworm 

fungus 

Chronic otitis 
media, puru- 
lent 

Salicylic acid in alcohol; 
Whitfield’s ointment, 
one-half strength 

Cured 

13 

W. G. 

30 

M 

Penicillium 

None 

Cresatin: thymol in 
alcohol 

Cured 

14 

J.B. 

4 

F 

A. niger 

None 

Tincture of metaphen: 
salicylic acid in alco- 
hol; iodine and boric 

acid powder 

Changed to cresatin 
and thymol in alco- 
hol 

Still present 

6 mo. later 

Cured in 2 wk. 

15 

R. B. 

20 

F 

A, niger 

Exostosis of 
external canal 

Salicylic acid in alcohol 
Cresatin and thymol in 
alcohol 

No relief 

Cured 

1G 

M. M. 

47 

F 

Rhizopus 

None 

Salicylic acid in alcohol 

Cured 
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Data on Otomycosis Given in Case Reports — Continued 


Age 

Case Name of(Yr.), 


No. 

Patient 

Sex 

Fungus 

Complications 

Treatment 

Result 

17 

B. R. 

40 

A. niger 

Acute otitis 

Merodicein; boric acid 




F 


media, puru- 

in alcohol; boric acid 






lent 

and iodine powder 

Cured 

18 

R. J. 

23 

Aspergillus 

None 

Silver nitrate, 10%, 




F 



once only 

Did not return 

19 

R. K. 

28 

Alternaria 

None 

Cresatin; thymol in alco- 




F 



hoi; thymol iodide 

Improved 

20 

D. D. 

41 

A. niger 

Nerve deafness 

Cresatin; thymol in alco- 




F 


liol; thymol iodide 

Improved 

21 

S. S. 

04 

A. niger 

Nerve deafness 

Cresatin; thymol in aleo- 




M 


hoi; thymol iodine. . . . 

Improved 

22 

L. C. 

76 

Monilia 

Nerve deafness 

Cresatin; thymol in alco- 




M 



hoi 

Improved 

23 

J. C. 

2 S 

Monilia 

Perforated tym- 

None 

None 



M 


panic membranes, 






bilateral 



24 

H. C. 

39 

A. niger 

None 

Cresatin: thymol in alco- 




F 


hoi ; thymol iodide ... . 

Cured 

25 

I. G. 

47 

A. niger 

None 

Cresatin; thymol in alco- 




M 


hoi; thymol iodide.... 

Improved 


which were associated with a discharge from the ears. The canals were found 
to be packed with a soft, yellowish white, cheesy debris. Cleansing of the ears 
did not reveal otitis media but did restore the hearing. One month after treat- 
ment with cresatin and thymol, all symptoms mentioned had been relieved and 
the canals were normal. 

Case 25. — A. niger. 

I. G., a white man aged 47 years, presented a condition which was an example 
of the many undiagnosed fungous infections of the ears which had been unsuccess- 
fully treated as nonspecific otitis externa but made rapid improvement when 
diagnosed and treated by specific methods. The complaints were itching of the 
ears associated with scaly debris which kept reforming and produced a buzzing 
in the ears. 

SUMMARY OF DATA ON REPORTED- CASES 

The chief data on the reported cases, presented in the accompanying 
table, are summarized in the following tabulations : 


Incidence of Types of Fungus 

No. of Patients 

13 
7 
3 
1 
1 
1 
1 

Total fungi 27* 

* One pntient had more thnn 1 fungus. 


Total patients, 25 

Fungus 

Aspergillus 

Monilia 

Penicillium 

Trichophyton ? 

Rhizopus 

Alternaria 

No report 


Incidence zvith Regard to Sex 


Scx No. of Patients 

Female 37 

Male — ? g 
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Incidence with Regard to Age 


Ago OTr.) No. of Patients 

1-10 l 

n-20 4 

21-30 f, 

31-40 2 

41-30 7 

51-GO 0 

Gl-70 4 

71-SO 1 


Toungest patient, 4 yr.; oldest patient, 7G yr. 

Treatment and Results 

Treatment Result No. of Patients 

Silver picratc powder Relief of symptoms 2 

No relief G 

Salicylic acid In alcohol.... Relief 3 

Questionable 1 

No relief 4 

Cresatin and thymol in alcohol Improvement 5 

Cure S 

I studied 30 additional patients in whom symptoms and findings 
suggested fungous infection but in whom cultures revealed no fungus. 

conclusions 

1. Otomycosis occurs much more frequently than the textbooks 
would lead one to believe. It is frequently overlooked in the treatment 
of otitis externa. 

2. Otomycosis has not always been treated properly. Recent experi- 
mental work has furnished better methods of treatment. 

3. Powdered silver picrate is not effective in the treatment of oto- 
mycosis. 

4. Metacresyl acetate (cresatin) and thymol have the greatest 
fungicidal activity of any drugs now available. 
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ELONGATED STYLOID PROCESS 

A CAUSE OF OBSCURE THROAT SYMPTOMS 
MILO FRITZ, M.D. 

DURHAM, N. C. 

The purpose of this communication is to point out that the elongated 
styloid process is common and that it will often, if sought, be found to be 
the cause of obscure complaints involving the throat. 

Forty-three patients having this condition were found in the private 
and dispensary services of Duke Hospital, 39 of them between January 
1937 and September 1939. Only 11 of the 43 patients came to opera- 
tion. Four of these patients had been previously reported on. 1 

According to Dwight, 2 the styloid process is derived from the second 
branchial arch and normally attains the length of 2.5 to 3 cm. (fig. 1). 
It extends from the under surface of the petrous portion of the temporal 
bone forward, downward and mesially. The tip is cartilaginous and in 
the abnormally long styloid process may fuse with the lesser horn of the 
hyoid bone in the form of a calcified stylohyoid ligament (fig. 2). Such 
a styloid process is an anatomic curiosity, but it may have clinical signifi- 
cance, as illustrated in case 1, in which a needle was broken off against 
it during the suturing in a tonsillar fossa (fig. 3). Many styloid proc- 
esses that are elongated but still are not long enough to reach the hyoid 
bone are asymptomatic; but if they project abnormally forward and 
mesially into the tonsillar fossae they not only often give rise to symp- 
toms but may interfere with tonsillectomy. 

The symptoms consist of a sensation of fulness in the throat ; 
dysphagia; pain in the throat aggravated by swallowing; dull ache or 
marked lightning and lancinating pain in the throat radiating to the ear 
and mastoid tip ; a sensation described as neuralgic pain in the throat ; 
pain and soreness in the hard and the soft palate, and a sensation of 
food having lodged in the throat, necessitating frequent swallowing. 
Occasionally symptoms are not evident until some days after tonsillec- 
tomy. For weeks or years the patient thinks the tonsillar fossa has 
failed to heal. These symptoms are sometimes indistinguishable from 
neuralgia of the glossopharyngeal nerve, which lies close to the styloid 

From the Department of Otolaryngology, Duke University Medical School 
and Hospital. 

1. Eagle, W. W. : Elongated Styloid Processes: A Report of Two Cases, Arch. 
Otolaryng. 25:548 (May) 1937. 

2. Dwight, T.: Stylohyoid Ossification, Ann. Surg. 46:721, 1907. 
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Fig. 1. — Two specimens of styloid processes of normal length. 


Fig. 2. — An elongated styloid process that fuses with the lesser horn of tie 
hyoid bone. The specimen was found in classroom dissection. The department o 
anatomy of Duke University gave permission for the specimen to be used in this 
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process. 3 A diagnosis of idiopathic glossopharyngeal neuralgia cannot 
be made until symptoms due to an elongated styloid process are elimi- 
nated by digital palpation of the tonsillar fossa and by lateral roentgen- 
ograms of the neck. 

Diagnosis is established by digital palpation of the tonsillar fossae. 
The index finger is placed over the tonsil or in the tonsillar fossa, and 
the tip of the elongated styloid process is felt as a hard prominence 
beneath the finger tip. The type of styloid process that fuses with the 
hyoid bone and the type that is elongated but does not project into 


A ^ 


% • 

* 

UK 



Fig. 3 (case 1). — Roentgenograms of elongated styloid processes that fused with 
the lesser horns of the hyoid bone. They were asymptomatic, and the condition 
was accidentally discovered when the suture needle broke during tonsillectomy. 
The fragment of the needle can be seen above and lateral to the left styloid process. 

the tonsillar fossa may be mistaken on palpation for the mandible, but 
when the condition is suspected a roentgenogram is always final in 
establishing the diagnosis. The elongated styloid processes that project 
abnormally forward and mesially into the tonsillar fossae are alwavs 
palpable and most often give symptoms, and roentgenograms are only 
confirmatory (figs. 4 and 5). 

3. Harris, W.: Neuritis and Neuralgia. New York. Oxford Universitv Press 
1926, chap. 16. 




Fig. 4. — An elongated styloid process also found in anatomic dissection rooms 
(Dr. W. B. Anderson made the specimen available for this study). 



Fig. 5 (case 2). — Roentgenograms of elongated styloid processes that gave 
typical symptoms, which were relieved by amputation. 
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The treatment of the condition is entirely operative. Results obtained 
by fracturing; the process laterally have not been satisfactory. The 
operative setup is similar to that for tonsillectomy. Tn our institution 
tonsillectomy is done entirely by dissection with the patient under light 
ether anesthesia. The Davis mouth gag and tongue blade arc used to 
hold the mouth open and the tongue out of the operative field. Bleeding 
is controlled by no. 0 catgut sutures. Suction in addition to lowering of 
the head and elevation of the feet is used to prevent aspiration of blood. 
In a case in which the tonsil is superimposed over an elongated styloid 
process the tonsil is removed first. The tissues over the elongated 
styloid process arc then stripped back, and the presenting tip of the 
process is amputated with a rongeur. In a case in which the tonsils have 
been previously removed a small incision is made over the tip of the 
elongated styloid process. The soft tissues are then bluntly dissected 
back from the tip, and amputation is done as far back on the shaft of 
the process as is deemed expedient, the proximity of the carotid artery 
and of the glossopharyngeal nerve being always kept in mind, as these 
structures might be injured. Bleeding is never troublesome; healing 
is prompt, and all patients so far operated on have had complete relief 
of symptoms. 

REPORT OF CASES 

The histories of 9 of the 11 patients who came to operation follow: 

Case 1. — A 30 year old white man was admitted to the hospital for a tonsillec- 
tomy at the recommendation of his physician, who believed that the tonsils were a 
focus of infection causing arthritis. During the operation, while the surgeon was 
suturing in the left tonsillar bed the needle point struck something hard and snapped 
in two. About two thirds of the needle was lost and not recovered after a search of 
two hours. A roentgenogram showed elongated styloid processes that fused with 
the lesser horns of the hyoid bone, and the needle fragment could be seen lying 
near the left process (fig. 3). The patient made an uneventful recovery from the 
operation and returned for removal of the needle fragment six months later. He 
has been well since. 

Cash 2. — A 28 year old white woman was first seen in the larvngologic service 
of Duke Hospital eight years ago, because of pain over and in the left eve and in 
the region of the left frontal sinus, as well as transient earache, stiffness of the left 
temporomandibular joint, pain in the tip of the left mastoid process and pain in the 
left side of the pharynx. Tonsillectomy had been done twice, the last time two years 
before the first examination at Duke Hospital. The patient was found to have a 
deviation of the nasal septum to the left with a spur touching the lateral nasal 
wall at the posterior end of the left middle turbinate bone. Digital palpation of 
the tonsillar fossae was not done. When cocaine in a solution of 10 per cent was 
applied to the nasal mucosa in the region of the sphenopalatine ganglion on the 
left side there was immediate relief of the pain in the left eye and over the left 
frontal sinus. It was thought that the symptoms were due entirely to irritation 
of tile left sphenopalatine ganglion by the septal spur. A submucous resection of 
the nasal septum, including the spur, was successfully done. 
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The patient was next seen six years later. She said that since recovery from 
the operation she had been free of pain in the left eye and over the left frontal sinus, 
but that she still had pain throughout the left side of the throat, soreness in the 
larynx and pain and tenderness in the tip of the left mastoid process and in the 
left ear. Examination at this time showed a Thornwaldt cyst in the nasopharynx 
and, on palpation of the tonsillar fossae, an elongated styloid process on the left. 
Pressure on the tip of the process by the examining finger caused accentuation of 
the symptoms described. Though the styloid process was not palpable on the 
right, a roentgenogram of the neck (fig. 2) showed both processes to be elongated. 
The one on the right was asymptomatic. At operation the Thornwaldt cyst was 
removed and 3 cm. of the left styloid process was amputated. The patient was 
completely relieved of symptoms when seen five months later and is still well. 

This case well illustrates the importance of palpation of the tonsillar 
fossae in the presence of throat symptoms. Had that been done on the 
first examination the cause of the symptoms in the left side of the throat 
would also have been discovered. It is interesting to note that this 
patient has a sister and a brother, each of whom had elongated styloid 
processes. Each of these siblings had been seen by physicians because 
of throat symptoms similar to those of the patient of case 2. The cause 
was not discovered until that patient suggested to them the possible 
presence of an elongated styloid process. Such a process was found 
to be present. The brother was operated on and secured complete relief 
of his symptoms. The sister has not come to operation. 

Case 3. — A 29 year old white woman was first seen seven years ago because of 
severe and persistent pain in the right side of the throat. Tonsillectomy had been 
done eight years previous in an unsuccessful attempt to relieve the pain. Exami- 
nation of the throat without palpation of the tonsillar fossae revealed lymphoid 
hyperplasia at the base of the tongue, and it was thought that this condition was 
responsible for the symptoms. Accordingly, the lymphoid tissue was treated with 
roentgen rays. Although the lymphoid hyperplasia subsided, the pain in the right 
side of the throat persisted. Six years later the patient returned branded as 
“neurotic” by the referring physician. Meanwhile, my associates and I had learned 
the importance of palpation of the tonsillar fossae, and on the patient’s return we 
found an elongated styloid process projecting into each tonsillar fossa. Though 
both processes were elongated and palpable, only the right one was amputated, and 
the patient was completely relieved of her symptoms. 

Case 4. — A 47 year old white woman came for examination because of a dull, 
aching sensation in the left side of the throat and symptoms of fulness and choking 
of many years’ duration. A tonsillectomy had been done elsewhere two years 
previously in an unsuccessful attempt to relieve these symptoms. In addition, the 
patient complained of postnasal discharge that caused her constantly to clear her 
throat. Examination disclosed a left antrum that failed to transilluminate and a 
mucopurulent discharge in the left naris. In addition, palpation revealed an 
elongated styloid process on the left side. A Caldwell-Luc operation was per- 
formed to clear up the infection of the left maxillary sinus. When the patient 
had recovered from this operation and was relieved of the postnasal discharge, she 
returned for amputation of 2.5 cm. of the left styloid process. She has been com- 
pletely relieved of the throat symptoms. 
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Case 5. — A 45 year old white woman had a constant dull, nagging pain in the 
right side of her throat as well as recurrent tonsillitis. Examination showed 
chronically diseased tonsils. Palpation of the tonsillar fossae revealed an elongated 
styloid process on the right side, the tip of which was easily palpable beneath the 
tonsil. A roentgenogram showed an elongated styloid process on each side. Since 
the styloid process on the left side was asymptomatic, only the right styloid process 
was shortened. The patient was completely relieved of her symptoms. 

Case 6. — A 41 year old woman sought consultation because of fulness and sore- 
ness of the throat together with dysphagia. Tonsillectomy with the region under 
local anesthesia and a submucous resection of the nasal septum had been done many 
years previously. Examination showed infectional hypertrophy of the adenoids and 
elongated styloid processes that projected markedly toward the midline. A roentgeno- 
gram confirmed this finding, and at operation about 4 cm. of each styloid process 
was removed. The patient was completely relieved of her symptoms when seen 
one year after operation. 

Case 7. — A 29 year old white man came to the hospital saying that his throat 
had never healed after tonsillectomy, which had been done fifteen months previously. 
His throat felt raw, and he had difficulty in swallowing. Palpation of the ton- 
sillar fossae disclosed an elongated styloid process on the right. A roentgenogram 
showed both styloid processes to be elongated, but the right one was longer than 
the left. Two and five-tenths centimeters of the right styloid process was removed 
at operation. When the patient was seen several months later he said that the raw- 
ness and dysphagia had disappeared but that the right side of the throat seemed 
tight. Examination failed to reveal the cause, but it was assumed it was due to the 
formation of excessive scar tissue. 

Case 8. — A 62 year old white woman complained of pain in the right side of the 
throat of four years’ duration. The pain was constant and was aggravated by 
swallowing. It occasionally radiated to the right ear and mastoid tip. There was 
a constant dull ache in the right side of the pharynx. Examination revealed chronic 
tonsillitis and an elongated styloid process beneath the right tonsil. A roentgeno- 
gram showed both styloid processes to be abnormally long. A tonsillectomy and 
adenoidectomv was done, and 2.5 cm. of the right styloid process was amputated. 
The patient was relieved of her symptoms. 

Case 9. — A 40 year old white woman was referred to the laryngologic service 
by the medical department because of a constant sore throat since a tonsillectomy in 
1918. Palpation of the tonsillar fossae showed a prominent and elongated styloid 
process on the left, while that on the right was barely palpable. A roentgenogram 
revealed that both processes were elongated. At operation 5 cm. of the left styloid 
process only was amputated. The right styloid process was asymptomatic. When 
the patient was seen several months later, her throat was healed and she was 
relieved of her symptoms. 

Cases 10 axd 11. — These cases have been reported previously. 1 

ANALYSIS OF CASES 

In addition to the 11 patients who were operated on there were 32 
who, for one reason or another, never came to operation. Some of these 
patients had had tonsillectomies, and some had not. Of these 32 patients, 
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16, or 50 per cent, had no symptoms, and their elongated styloid proc- 
esses were discovered only because of routine palpation of the tonsillar 
fossae for elongated styloid processes when there were symptoms refera- 
ble to the throat. The remaining 16 patients who did not come to 
operation complained of the aforementioned symptoms in varying 
combinations. 

Of the 11 patients who came to operation 3 were male and 8 female. 
The ages ranged from 30 to 62. Tonsillectomies had been done on 8 
patients, and on 3 no operation had been done. In 5 patients the con- 
dition was on the left side, in 3 it was on the right and in 2 it was 
bilateral. One patient was noticed because a needle had broken off 
during tonsillectomy against an elongated styloid process that was 
asymptomatic. Amputation of one or both processes during tonsillec- 
tomy and adenoidectomy was done on 3 of these patients. 

Of the 16 patients who had symptoms and never came to operation, 
6 were male and 10 female. The ages ranged from 22 to 71. Twelve 
had had tonsillectomies and 4 had not. The condition was on the left 
in 5 patients, on the right in 4 and bilaterally in 7 . 

Of the 16 patients with asymptomatic elongation of the styloid proc- 
ess, 4 were male and 12 were female. Their ages ranged from 30 to 
78. All 16 patients had had tonsillectomies. The condition was found 
on the left side in 3 patients, on the right side in 7 and on both sides in 6. 

One is impressed by the preponderance of the condition in the female 
sex as compared with the male. 

SUMMARY 

The importance of symptoms caused by elongated styloid processes 
is recognized. 

The structure and the development of the condition, as well as the 
diagnosis and treatment, are discussed. 

Forty-three patients having this condition are reported on. 

The histories of 9 of the 11 patients who came to operation are 
presented and discussed. 

The cases of 32 patients who did not come to operation are analyzed. 

Elongated styloid processes were found in 3 members of a single 
family, 2 sisters and 1 brother (case 2). 



PYOGENIC GRANULOMA OF THE NASAL FOSSA 


IRA FRANK, M.D. 

AND 

MARGERY BLAHD, M.D. 

CHICAGO 

This study is based on the examination of so-called bleeding polyps 
of the nasal fossa in an effort to determine whether they are nonspecific 
edematous polyps associated with dilatation of the vessels and secondary 
hemorrhage, or fibroangiomas, or whether they may be classified as pyo- 
genic granulomas. 

As far as the literature is concerned, no general agreement has been 
reached as to the nature of the so-called bleeding polyps of the nasal 
fossa. The principal point of dissension is whether they are benign 
fibrovascular tumors or inflammatory masses. 1 Most of the investi- 
gators have favored the neoplastic theory; yet there are on record 
numerous instances of bleeding polyps of the nasal fossa diagnosed 
histologically as granulomas, as simple, nonspecific inflammatory masses 
or as granulation tissue. However, in 1936, Simonetta and Tavani 2 
were the first to show the similarity of the bleeding polyp of the nasal 
fossa to the pseudobotryomycoma, a synonym for granuloma pyogen- 
icum. 

In the 5 cases here presented the lesions were clinically typical of 
bleeding polyps of the nasal fossa and were regarded as fibrovascular 
tumors. Careful microscopic analysis, however, led us to believe that 
these lesions revealed the histologic characteristics usually seen in cases 
of so-called granuloma pyogenicum. 

REPORT OF CASES 

Case 1. — A 16 year old boy complained of severe attacks of nosebleed occurring 
over a period of several days. A dark red polyp which bled on the slightest 
contact was seen arising from Kiesselbach’s area. Further otolaryngologic and 
general plwsical examination gave negative results. The growth was removed 

This study was aided by a grant from the Otto Baer Fund. 

From the Departments of Pathology and Otolaryngology of the Michael Reese 
Hospital. 

1. Schreyer, W. : Der blutende Septumpolyp, Ztschr. f. Hals-, Nasen- u. 
Ohrenh. 16:41, 1926. 

2. Simonetta, B., and Tavani, E. : Sur les rapports entre les “polypes saignants 
des fosses nasales” et les pseudo-botryo-mycomes, Rev. de laryng. 57:293, 1936. 
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by cold snare. A small excrescence which developed on the site of the resected 
polyp disappeared after a course of radium therapy. 

Histologic Examination . — Microscopic sections of the polyp revealed a structure 
composed of young connective tissue circumscribed by a layer of stratified squamous 
epithelium. The latter, in several areas, was interrupted and replaced by fibrin 
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Granuloma pyogenicum of the nasal fossa. A , case 4. Note the dilated blood 
spaces and the numerous polymorphonuclear leukocytes. Hematoxylin-eosin stain , 
X 44. B, case 5. Hematoxylin-eosin stain ; X 68. 

and polymorphonucluear leukocytes. Embedded in the body of the structure 
within the connective tissue were numerous large and small vascular spaces with 
endothelial lining as well as many tiny capillaries typical of those seen in granu- 
lation tissue. Polymorphonuclear leukocytes were scattered diffusely throughout 
the sections. 
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Case 2. — A boy aged 9 years had had severe attacks of nosebleed for one 
week. A polypoid structure, about 1.8 cm. in its greatest dimension, was noted 
■on the anterior portion of the left side of the septum. This was resected by the 
cold snare and the tumor site cauterized with a 20 per cent solution of silver 
nitrate. 

Histologic Examination. — The striking fealure of the histologic sections was 
the presence of many large and irregular blood spaces with endothelial lining 
and with papillary projections of the stroma in the lumens. Some of these spaces 
were engorged with red blood cells, and others were empty. Elsewhere in the 
sections were numerous small capillaries typical of granulation tissue. The con- 
nective tissue, which was moderately cellular, revealed myxomatous changes and 
hyaline degeneration. Much interstitial hemorrhage was present, and the tissue 
was infiltrated with polymorphonuclear leukocytes and mononuclear cells, more 
■densely in the periphery than in the center. 

Case 3. — A woman aged 25 had suffered from repeated attacks of nosebleed. 
A dark red, easily bleeding polyp attached to the inner surface of the right ala 
nasi was removed by cold snare. 

Histologic Examination. — The polyp showed a broad, intact, squamous cell 
border, with deep projections into the underlying tissue. The connective tissue 
•element, hyalinized in some areas, was predominant. It contained numerous young 
connective tissue cells, extravasated red blood cells and endothelial lining cells. 
There were many tiny capillaries as well as arterioles. Polymorphonuclear leuko- 
cytes were observed in the superficial parts of the polyp. 

Case 4. — A 35 year old man complained of stuffiness and inabilty to breathe 
through the left nostril, from which exuded a serosanguineous discharge. Exami- 
nation showed a dark pink, moderately firm polyp attached to the anterior portion 
■of the left side of the septum. This growth was resected. 

Histologic Examination. — Microscopic study of the polyp revealed vascular 
.spaces of various sizes and shapes. The intervening connective tissue was focally 
edematous. Polymorphonuclear leukocytes and mononuclear cells were present, 
particularly in the periphery of the structure. In large areas the surrounding 
squamous epithelium was absent, and in its place was fibrin with inflammatory cells. 

Case 5. — A man presented a dark red polyp, which bled frequently and 
copiously, on the mucocutaneous junction of the left nostril in the region of the 
septum. The structure was removed. 

Histologic Examination. — No epithelial layer was evident. The outer stratum 
consisted of a layer of fibrin with inflammatory cells in its meshes. Numerous 
medium-sized and small vascular spaces were observed. The intervening connective 
tissue was somewhat edematous and contained relatively few fibrocytes. Mono- 
nuclear cells and polymorphonuclear leukocytes were observed throughout the 
.section. 

COMMENT 

The prominent inflammatory features of these polyps in the presence 
■of extensive vascularity brings to mind the granuloma pyogenicum, a 
•structure well known to the dermatologist. According to Wile , 3 gran- 
uloma pyogenicum is a tumor composed of simple hypertrophic circum- 


3. Wile, U. J. : Granuloma Pyogenicum, J. Cutan. Dis. 28:663, 1910. 
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scribed granulation tissue. Polyps of this type, which are sessile or 
pedunculated, occur most frequently on the hands (especially about 
the nails), on the face and lips and in the mouth. 4 They vary from 
about 0.3 to 2 cm. in greatest dimension and are observed with equal 
frequency in both sexes and in all age groups. Wile 8 stated : 

Clinically the cases [of granuloma pyogenicum] are characterized by rapidly 
growing lesions, starting definitely in some instances with an injury; at times 
painful, as often not so, . . . there is marked tendency to recurrence after 
removal, provided cauterization of the base has not been done. Superficial ulcera- 
tion occurs in about half the number of cases and where present gives rise to 
frequent and easily induced hemorrhage. Histologically, too, there is a great 
uniformity in the findings. In all cases the tumor is one primarily of young 
connective tissue; in all the presence of blood vessels in greater or less numbers 
is noticeable. . . . Leucocytic infiltration of the mononuclear and polynuclear 
variety was present to a greater or less extent in all cases, the latter depending 
certainly to a degree at least on the presence of superficial ulceration and subse- 
quent infection. 

Thus the marked resemblance between the nasal polyps already 
described (as well as the bleeding polyps of the nasal fossa described in 
the literature 5 6 ) and the granuloma pyogenicum is evident. 

The clinical similarity of these lesions is striking. The growth of 
lesions of both t}'pes is rapid and often painless. Hemorrhage is a 
usual symptom; bleeding occurs on the slightest contact. Purulent 
discharge is frequent with both types, and recurrence after removal 
is likewise a factor common to both. Lesions of both types vary from 
approximately 0.3 to 2 cm. in diameter. They are bright red, blue-red 
or brownish red. Both are frequently eroded and may be sessile or 
pedunculated. 

The incidence of bleeding polyps of the nasal fossa resembles that 
of granuloma pyogenicum. Either may occur in all age groups. It 
has been stated that bleeding polyps of the nasal fossa have a predi- 
lection for females. 0 However, in a series of cases of these polyps 
chosen at random from the literature, the division was approximately 
equal between the sexes. 

Michelson 7 found a history of minor injury, such as pinprick, in 
15 of 29 cases of granuloma pyogenicum of the skin and mouth. It 

4. Montgomery, D. W., and Culver, G. D. : Granuloma Pyogenicum, Arch. 
Dermat. & Syph. 26:131 (July) 1932. 

5. Pegler, L. H.: The Pathloogy, Affinities, and Treatment of So-Called 
Bleeding Polypus (Discrete Angeioma) of the Septum, Lancet 2:1455 and 1537, 
1905. 

6. Banssillon, M„ and Mounier-Kuhn, P. : Sur une forme des epistaxis de la 
grossesse : Les polypes saignants de la cloison, Bull. Soc. d’obst. et de gynec. 25 . 
71, 1936. 

7. Michelson, H. E. : Granuloma Pyogenicum : Clinical and Histological 

Review of Twenty-Nine Cases, Arch. Dermat. & Syph. 12:492 (Oct.) 1925. 
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seems reasonable to believe that trauma might be a factor in the patho- 
genesis of bleeding polyps of the nasal fossa, particularly in view of the 
usual location of these polyps in the exposed area of the nose known 
as Kiesselbach’s triangle or the locus of Valsalva. Moreover, it is 
known that granuloma pyogenicnm is radiosensitive. 4 In case 1 of this 
study the lesion was similarly radiosensitive. 

Pyogenic granulomas have been observed in the mucous membrane 
of the mouth as well as on the skin. 4 In view of their location on the 
mucous membrane of the mouth, it is probable that pyogenic granu- 
lomas may also appear in as closely related tissue as the mucous mem- 
brane of the nose. Yet when they occur here they have been classified 
as bleeding polyps of the nasal fossa. 

It may be of interest to mention that a granuloma pyogenicum of- the 
larynx was recently observed in this laboratory. 

Histologically the lesions in all 5 cases just reported were identical 
with bleeding polyps of the nasal fossa reported in the literature (most 
of which were diagnosed as nasal fibro vascular tumors), as well as 
with pyogenic granulomas reported in the literature. The granuloma 
pyogenicum is a structure usually bordered by a layer of epithelium, 
superficially ulcerated in about one-half the cases. It consists of young 
connective tissue and young blood vessels. The blood vessels may be 
so large and numerous as to suggest an angioma. The inflammatory 
reaction, which consists of infiltration of polymorphonuclear leukocytes 
and mononuclears, is not invariably present. Michelson 7 stated : 

It [the infiltration] is most marked in the upper third of the tumor, especially in 
eroded lesions. In lesions in which the epithelium is intact, even though thinned, 
there is often almost complete absence of infiltrate. ... In certain specimens, 
there is a line of demarcation between the infiltrative and angiomatous portions 
of the tumor. 

Therefore, bleeding polyps should not be classified as fibrovascular 
tumors even though their blood vessels present an angiomatous appear- 
ance and they do not show diffuse inflammatory infiltration. Appar- 
ently, they are pyogenic granulomas. 

Cavazzani 8 presented 2 cases of grossly typical bleeding polyps of 
the nasal fossa which revealed malignant changes on histologic exami- 
nation. He stated the belief that these malignant changes prove the 
neoplastic nature of so-called bleeding polyps of the nasal fossa and 
disprove their relation to pseudobotryomycosis, or granuloma pyogen- 
icum, which Simonetta and Tavani said existed. However, it seems 
clear that this concept does not hold, since a malignant tumor may arise 
in a granuloma just as readily as in a benign tumor. 

8. Cavazzani, F. : Sui tumori del naso di origine vascolare, Oto-rino-laring. 
ital. 8:69, 1938. 
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In view of all that has just been said, it is recommended that the 
term “bleeding polyp of the nasal fossa” should be discarded. It is 
inexact and categorical and refers merely to a symptom rather than to 
the type of underlying lesion. The evidence discussed in this study 
makes it seem probable that many an easily bleeding, painless, rapidly 
growing polyp of the nasal fossa, composed of young connective tissue 
and blood vessels, with or without infiltration of inflammatory cells, is a 
pyogenic granuloma. 

SUMMARY 

Five cases of bleeding nasal structures diagnosed as granuloma pyo- 
genicum are presented. The identity of bleeding polyps of the nasal 
fossa with granuloma pyogenicum is shown by comparison of clinical 
.and histologic characteristics of these lesions. 



TREATMENT OF CHRONIC HYPERTROPHIC 

LARYNGITIS 


F. JOHNSON PUTNEY, M.D. 

AXD 

LOUIS H. CLERF, M.D. 

PHILADELPHIA 

Chronic hypertrophic laryngitis occurs often as a result of abuse or 
misuse of the larynx. Constant trauma, especially in the presence 
of infection, produces permanent changes in the tissues. The result of 
this process may take the form of a localized area of inflammation or 
involvement of the entire membranous cord. In 1934, Lore 1 called 
attention to the latter type of hypertrophic laryngitis. In addition to 
observations made in experimental work on animals, he recorded the 
results obtained in 4 patients by stripping off the mucous membrane 
of the hypertrophic vocal cord. 

The etiologic factor would seem to be trauma to the cords by habitual 
misuse of the larynx, by repeated acute infection or by a combination of 
these. In our series of 8 cases one or both of these conditions were 
present. Three patients worked in a noisy environment in which it was 
necessary for them to shout in order to be heard. Acute laryngitis com- 
bined with abuse of the larynx by constant talking was accountable in 
4 cases. Repeated attacks of acute inflammation over a period of years 
were the responsible factor in 1 case. 

By mirror laryngoscopy one observes marked thickening of one or 
both cords throughout the membranous portion. The posterior carti- 
laginous portion beginning at the tip of the vocal process of the arytenoid 
is generally not affected. N o interference with motility of the arytenoids 
can be discerned. The normal pinkish white cord is replaced by a 
somewhat fusiform, irregular, reddish band which at times appears 
edematous. If the process is bilateral, the hypertrophic cords commonly 
are in apposition anteriorly, so that the anterior third of the airway is 
obliterated (fig. 1). Narrowing of the laryngeal airway sufficient to 
cause obstructive symptoms seldom occurs. Inflammatory changes may 
involve the ventricular bands, particularly in their anterior portions. 

From the Department of Laryngology and Bronchology, Jefferson Hospital. 

1. Lore, J. M.: ( a ) Stripping of the Vocal Cords, Laryngoscope 44:803 (Oct.) 
1934; ( b ) Preliminary Report on an Operation for the Relief of Double Abductor 
Paralysis, ibid. 46:380 (May) 1936; ( c ) Suggested Operative Procedure for Relief 
of Stenosis in a Double Abductor Paralysis, Ann. Otol., Rhin. & Laryng. 45:679 
(Sept.) 1939. 
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Generalized larjmgeal inflammation, with or without tenacious secre- 
tions, is a frequent accompaniment. On phonation, the edematous 
mucosa acts as a damper on the vibratory motion of the cords and is 
responsible for the marked dysphonia. 

The histologic structure reveals that the chief changes occur beneath 
the epithelium. The squamous epithelium of the vocal cord becomes 
thickened with, usually, a layer of keratin on the surface. In the sub- 
mucosa, edema and fibrosis arc striking; associated with this character- 
istic is an infiltration of chronic inflammatory cells with increased 
vascularity at times. The tissue beneath the epithelium is increased to 
two to three times the normal size and is responsible for the thickened 
appearance of the cord. These changes extend down to the muscle 
without infiltrating this layer (fig. 2). 



Fig. 1. — Drawing of indirect laryngoscopic view of the larynx in a patient with 
chronic hypertrophic laryngitis. The hyperplastic and edematous changes involve 
the entire membranous portion of both vocal cords. 

Because of the pathologic alterations, treatment must necessarily be 
directed toward surgical elimination of the diseased tissue. This pro- 
cedure is usually limited to restoration of the A r ocal cords to insure 
better phonation. If the ventricular bands are also involved no surgical 
intervention is attempted on these unless they are producing voice distur- 
bances by altering function of the cord. Local medication would have 
no appreciable effect on the hyperplasia ; its only accomplishment would 
be reduction of inflammation. Regeneration of the cord after removal of 
the mucous membrane occurs within a short time. Lore has demon- 
strated that the histologic structure of the new cord is almost identical 
with that of a normal one. 

All operative work can be carried out by direct laryngoscopic 
manipulation with the area under local anesthesia. Pontocaine hydro- 
chloride (1 per cent) and larocaine hydrochloride (2 per cent) applied 







mm 



y 
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Fig. 2. — Photomicrographs (XSO) (A) of normal vocal cord and (5) of 
hyperplastic vocal cord. In B the epithelium is thickened, and edema and 
fibrosis together with infiltration of chronic inflammatory cells appear in the stroma. 
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to the larynx secure sufficient relaxation and also completely abolish 
the cough reflex. Removal of the redundant tissue can best be accom- 
plished by the use of straight and bent cupped forceps. The mucous 
membrane is grasped and traction exerted along the longitudinal axis 
of the cord ; stripping results in a fairly smooth surface. When the 
tissue is tough and resistant a useful procedure is to cut through the 
surface with cutting edge or tissue forceps, which allows the mucous 
membrane to be removed more readily. Both vocal cords can be 
stripped at the same sitting provided the anterior commissure is not 
disturbed. The formation of a web must be guarded against, and if 
there is any question of injury to the anterior commissure only one cord 
should be stripped at a time. Postoperative vocal rest is maintained for 
seven to ten days to allow healing and disappearance of exudation before 
the beginning of motion. 

The following case reports will serve to illustrate the findings in 
chronic hypertrophic laryngitis, with either unilateral or bilateral 
involvement. 

REPORT OF CASES 

Case 1. — A ship fitter 50 years of age. was admitted to the hospital complaining 
of hoarseness for eight years. The patient found it necessary to employ his voice 
constantly in a noisy environment and, in addition, smoked excessively and used 
alcohol in moderation. His continued shouting produced huskiness, which later 
developed into definite hoarseness. Mirror laryngoscopy disclosed generalized inflam- 
mation. The left vocal cord was edematous, and there was marked mucosal redund- 
ancy along its free margin ; the middle portion of the right cord was replaced by a 
sessile, boggy lesion. Direct laryngoscopic exposure with the area under local 
anesthesia made it possible to strip the mucous membrane from the entire left cord 
and from the involved portion of the right. The histologic report of the tissue 
removed was that the condition was a chronic inflammatory lesion of the larynx. 
Considerable reaction and exudation resulted, but after these had subsided the 
edges of the vocal cords were straight and the voice was restored. 

Case 2. — A 42 year old housewife was referred to the bronchoscopic clinic because 
of persistent hoarseness for the past year. At the onset of the voice disturbance the 
patient contracted an acute infection of the upper respiratory tract. After this had 
abated an irritative cough and hoarsness appeared; repeated infections aggravated 
these symptoms. Alcohol and tobacco were used in excess. Studies of the lungs 
and blood gave negative results. Mirror examination revealed that the entire 
membranous portion of the left vocal cord was swollen, and its inner edge presented 
a somewhat edematous appearance. The right vocal cord appeared normal except 
for chronic congestive changes. The motility was normal, and no ulceration was 
observed. The mucosa of the left cord was stripped off under direct laryngoscopic 
visualization ; local anesthesia was used. The lesion was diagnosed histologically as 
a fibroangioma. Vocal rest was advised for a week. After vocalization was 
resumed the voice steadily improved, and the examination demonstrated a thickened 
cord with a straight edge. 
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The following table indicates the essential features of this group of 
cases. Only patients with diffuse involvement of the entire membranous 
cord are included. 


Data on Eight Patients with Chronic Hypertrophic Laryngitis 




Age 


Site of 

Method of 


Cnsc 

Sex 

(Yr.) 

Duration 

Lesion 

Treatment 

Result 

1 

M 

50 

8 yr. 

Both cords 

Stripping of mucous 
membrane 

Cord edges straight; voice 
normal 

2 

F 

42 

1 yr. 

Left cord 

Stripping of mucous 
membrane 

Cord slightly thickened; 
edge straight; voice 
slightly husky 

3 

M 

40 

l yr. 

Right cord 

Removal of redundnnt 
mucous membrane 

Slight irregularity of cord 
edges but voice satis- 
factory 

4 

M 

03 

5 yr. 

Both cords 

Removal of redundnnt 
mucous membrane 

Cord edges straight; voice 
improved 

5 

F 

4S 

~ yr. 

Right cord 

Incision and stripping 
oil of mucous mem- 
brane 

Some congestion of right 
cord; voice normal 

c 

M 

57 

Gwk. 

Both cords 

Right cord stripped 
first; left cord strip- 
ped after one month 

Cord edges straight but 
somewhat thickened; voice 
normal 

7 

M 

50 

0 mo. 

Both cords 

Incision. and stripping 
of mucous membrane 

Left cord still thickened; 
voice improved 

8 

M 

41 

2 yr. 

Both cords 

Stripping of one cord 
followed later by 
same procedure on 
opposite side 

Thickened right cord; 
voice improved 


summary 

Surgical stripping of the mucosa of the vocal cords secured satis- 
factory anatomic and functional results in 8 cases of chronic hypertrophic 
laryngitis. Although the group of cases was not large, this condition 
is infrequent. The pathologic changes in this disease are hypertrophy 
and hyperplasia, and surgical extirpation must be performed to effect a 
cure. Stripping of the cordal mucous membrane in cases of hypertrophic 
laryngitis associated with diffuse edematous involvement of the entire 
membranous cord seems the best method of bringing about restoration 
of the voice and return of cord function. 


THE CANINE FOSSA 


WILLIAM J. MELLINGER, M.D. 

SANTA BARBARA, CALIF. 

Ihe canine fossa constitutes the chief part of the anterior, or facial, 
sui face of the maxilla. It extends from the infraorbital margin above 
to the alveolar process below, and horizontally from the zygomatico- 
maxillary suture to the anterior nasal aperture. 

Fiom a stud)' of 200 skulls and many wet specimens it is found that 
there is a great variation in its construction, an understanding of which 
will aid greatly in the performance of certain surgical procedures which 
involve this area, particularly the Caldwell-Luc and the Denker 
operation. 

STRUCTURE 

The distance from the alveolar process above the second bicuspid 
tooth to the infraorbital margin was found to range between 30 and 
49 mm., the average being 39.2 mm. (fig. 1). With the loss of teeth 
there are absorption of the alveolar process and a recession of the floor 
of the antrum reducing the height of the front wall until there is left little 
room for a surgical procedure. In one specimen, in which the change 
had occurred gradually over a period of more than fifty years, this 
height had been reduced to 14 mm. without the floor of the sinus being 
exposed. It is interesting to note that the height of this surface at birth 
is about 12 mm. 

The lateral boundary is marked by the suture between the maxillary 
and the malar bone, which is approximately in a vertical plane con- 
tinued downward from the lateral orbital margin. The sinus may extend 
beyond this suture, being limited laterally by the limit of the malar bone. 
Mesially the anterior wall extends to the nasoantral wall, at the junction 
of which there is formed the Y described by Ennis and Batson. 1 This 
angle may be completely pneumatized, in the event of which the sinus 

From the Department of Anatomy of the University of Southern California 
School of Medicine, with additional material from the Santa Barbara Museum of 
Natural History. 

Presented as a candidate’s thesis to the American Laryngological, Rhinological 
and Otological Society, 1939. 

Mr. A. B. Streedain prepared the illustrations, and the contributions of the 
Research Study Club of Los Angeles to the Anatomy Research Fund aided in this 
study. 

1. Ennis, L. M., and Batson, O. : Variations of the Maxillary Sinus as Seen in 
the Roentgenogram, J. Am. Dent. A. 23:201 (Feb.) 1936. 
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is brought to the forward limit of the nasal aperture; in such a case 
the Denker operation could easily be accomplished. On the other hand, 
the junction of these two walls may be as much as 20 mm. from the 
anterior border of the piriform space, all of which would have to be 
removed in the Denker procedure. It should also be noted that in such 



Fig. 1. — Front view of a skull, showing various measurements (in millimeters) 
pertaining to the canine fossa, based on 170 adult specimens: widest part of the 
anterior nasal aperture, 23.2 mm. ; between the infraorbital foramens, from center 
to center, 51.3 mm.; from the infraorbital margin to the upper margin of the infra- 
orbital foramen, 6.2 mm. ; greatest width of the maxilla at the zygomaticomaxillary 
suture, 96.4 mm., and from the infraorbital margin to the alveolar process at the 
second bicuspid tooth, 39.2 mm. 

an instance a trocar passed through the inferior meatus might miss the 
antrum entirely and enter the soft tissues in the canine fossa. 

The infraorbital foramen is situated at the junction of the middle 
and inner one third of the infraorbital margin in a horizontal plane 
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which is often on a level with the anterior attachment of the inferior 
turbinate. In other words, a line drawn between the point of attach- 
ment of the inferior turbinate bones extended laterally will in many 
instances be on a level with the infraorbital foramens. 

In a series of 170 specimens the average distance of the foramen 
below the orbital margin was found to be 6.2 mm., varying between 
2 and 13 mm., the position being determined largely by the growth 
of the nerve in relation to the osseous development. 

Earl)' in embryonic life the infraorbital nerve is on the upper surface 
of the membranous mass, which ossifies to form the future maxilla. 
If the two develop at about the same rate, the nerve will remain on 
the surface in a shallow sulcus except at the orbital margin, where the 
bone usually develops around it to form a short canal which opens on 
the face immediately below the orbital margin. On the other hand, the 
facial end of the nerve may become fixed and the bone envelop the 
nerve in such a manner as to form a canal the full extent of the nerve; 
the facial end of the canal would be deeply embedded in the upper 
forward angle of the maxilla and would lie at a considerable distance 
from the roof of the antrum as pneumatization is completed. 

Thus the foramen may be some distance below the infraorbital 
margin, with the canal projecting upward and outward following the 
curvature of the maxilla. However, the canal posterior to the orbital 
border usually runs parallel to the midline at a distance of about 25 mm. 
This arrangement causes the size of the foramen and the direction of 
the canal to vary over a wide range, even on the two sides of the same 
person, and explains the difficulty occasionally encountered in attempting 
to enter the canal with a needle for effecting local anesthesia. 

The lower mesial part of the foramen is widened and beveled, direct- 
ing the needle into the canal, but the upper, outer portion presents a 
shelf or ledge formed by bony growth over the nerve. If the ledge 
is marked the opening will be directed downward and mesially and can 
be entered only by a curved needle directed upward and outward below 
the ledge. The quadratus labii superioris muscle is attached above the 
foramen, where a marked tubercle is often present which may be palpated 
during life. 

The infraorbital foramen gives exit to the cutaneous branches of 
the infraorbital nerve, which is the terminal branch of the maxillary 
nerve, the second division of the trigeminus (fig. 2). These cutaneous 
branches supply sensory fibers to the skin and soft tissues about the 
upper lip, cheek, nose and lower eyelid. Some fibers enter the bone 
to supply the periosteum and may join the alveolar plexus. Occasionally 
there are one or two accessory openings mesial to the foramen for the 
palpebral and the lateral nasal branch. The anterior and the middle 
branch of the superior alveolar nerve are given off on the lateral side 



Fig. 2. — Right side of the face, showing the terminal branches of the infraorbital 
nerve which are distributed to the soft parts. When the canine fossa is exposed 
surgically it may be noted that a vertical incision carried to the bone from above 
downward would sever many of these branches near the foramen, thus giving rise 
to a more pronounced and extended disturbance in sensation than would the tra- 
ditional horizontal incision. These filaments do not supply the teeth, but may reach 
the alveolar process to anastomose with some of the terminal branches of the 
alveolar nerves. 



Fig. 3. — Right view of an edentulous maxilla with transmitted light, showing 
the alveolar nerves in their course across the front wall of the maxillary sinus. 
They run in small canals within the bony substance. The anterior and the middle 
branch of the superior alveolar nerve are plainly seen, as well as the alveolar plexus. 
It is to be noted that on entering the antrum by way of the canine fossa a surgeon 
would sever both trunks. Accompanying the nerves in their osseous canals are 
small arteries which are passing toward the teeth and interruption of which is a real 
danger to the vitality of the teeth. In this specimen the nerves and blood vessels to 
the soft tissues have been cut at the foramen. 
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of the main trunk at some point behind the infraorbital foramen and 
continue downward in small cana Is within the thin bony wall (fig. 3). 
If they run near the surface they will be found on the inner wall in 
small grooves, and for this reason the lining membrane of the sinus 
should be gently elevated and removed, rather than curetted. The 
anterior branch of the superior alveolar nerve is directed downward and 
mesially below the infraorbital foramen, where it is at times exposed for 
a short distance on the facial surface of the bone and might be severed 
in the making of a vertical incision if the incision were carried to the 
bone at this point. 

SURGICAL APPLICATION OF KNOWLEDGE OF THE STRUCTURE 

Selection oj Patients and Technics. — When one is convinced that a 
surgical procedure is inevitable or is necessary to bring about a cure, 
he should proceed to determine the type of operation best suited for the 
patient, the object being not only to relieve the symptoms present but 
to be certain that a more distressing situation is not created. The technic 
selected should then be designed to remove the pathologic condition with 
a minimum of trauma to surrounding tissues. It is my conviction that a 
surgical intervention on a sinus if indicated, should be complete in one 
sitting; temporizing operations have a tendency to aggravate the condition 
rather than to effect a permanent cure. In order to bring about these 
objectives one must visualize the operation, which in a case of involve- 
ment of the maxillary sinus is best accomplished through the canine 
fossa. The ease with which a Caldwell-Luc or a Denker operation may 
be accomplished depends on the depth of the canine fossa and the forward 
extension of the sinus in the nasal process. Lateral and intraoral 
roentgenograms will help determine the extent of pneumatization in this 
region and should be carefully studied before a surgical procedure is 
attempted. A thin, narrow face would indicate a deep canine fossa, and 
therefore one on which operation is more difficult ; it woidd necessitate 
the removal of a great amount of bone to complete the Denker technic. 

j Preparation oj the Patient. — The patient should have complete con- 
fidence in the surgeon, and his mind should be at perfect ease. The 
object and the essential steps of the operation should be explained and 
above all the possible after-effects. After a Caldwell-Luc or a Denker 
operation there is more or less anesthesia of the incisor teeth, which may 
also involve the cuspid and bicuspid teeth if the middle branch of the 
superior alveolar nerve is in the surgical field. The disturbance in 
sensation is usually temporary but may be permanent. The annoyance 
is greatly minimized if the patient is aware of the possibility beforehand. 

Operations through the canine fossa are usually best accomplished 
with the region under local anesthesia, which necessitates injection of 
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the anesthetic into the infraorbital nerve in the canal. Since the foramen 
is deep in the fossa, usually facing the central incisor of the opposite 
side, a needle with a gentle curve is inserted to the bottom of the 
fossa in an upward and outward direction ; the bevel ‘of the needle 
should be toward the bone, for this facilitates entrance. One may with 
the point of the needle feel the overhanging ledge just above the foramen. 

Incision . — In the literature for many years there have appeared 
from time to time discussions as to the relative merits of the longitudinal 
and of the vertical incision, particularly with regard to the disturbance of 
sensation to the teeth. Advocates of the vertical incision contend that 
less damage to the nerves follows that incision as it is in the direction 
of the nerve fibers. They lose sight of the fact that the alveolar nerves, 
the source of sensation to the teetii, travel in canals within the bony 
wall which are often running in a direction at a right angle to such an 
incision and might be injured in instances in which there is a dehiscence 
in the canal if the incision is carried to the bone at this point. The 
terminal portion of the infraorbital nerve, which is distributed to the 
soft tissues, spreads out at the foramen in a fan-shaped group of branches, 
many of which would be in the line of a vertical incision. Since ade- 
quate exposure is necessary to good surgical procedure and in view of 
the fact that a cleancut wound produces less reaction than do tissues 
torn and bruised by retractors, it would seem that perhaps a combination 
of the two types of incision, as suggested by Ziegelman , 2 offers the best 
possible exposure with a minimum of trauma. A vertical incision 
through the mucosa down to the usual horizontal incision allows for 
adequate exposure with little traction; the periosteum being elevated 
from below upward, the vertical incision is extended as one proceeds. 

Stirgical Window . — An opening of sufficient size to accomplish the 
desired result must be made through the front wall of the sinus. The 
alveolar nerves and blood vessels run in tiny canals within the bony 
wall and cannot be pushed aside. The amount of damage to the sensa- 
tion and vitality of the teeth depends on whether the nerves and blood 
vessels are in the field of operation. The position and arrangement 
of the nerves and vessels are so variable that one is unable to foretell the 
extent of disturbance which may follow a surgical procedure in this 
area. Some specimens show such a network of canals that an opening 
could not be made without considerable damage to them ; while in others 
there is ample room, and the canals might be avoided if one could only 
locate them. For this purpose a small light placed in the antrum through 
an opening in the nasoantral wall under the inferior turbinate bone is 
of great value ; this is inserted after the canine fossa has been exposed, 

2. Ziegelman, E. F. : The Inverted T Shaped Incision with Block Anesthesia 
in Radical Surgery of the Maxillary Sinus, West. J. Surg. 42:103 (Feb.) 1934. 
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before the opening in the bone is made (fig. 4). The anterior superior 
alveolar canal will be seen to extend from a point lateral to the infra- 
orbital foramen diagonally downward and mesially toward the incisor 
teeth, while the middle branch of the superior alveolar canal will take 
a course downward and somewhat laterally toward the canine and the 
bicuspid teeth. It will thus be seen that the danger of injury to the 
nerves increases as the infraorbital foramen is approached. Therefore, 
the location of the foramen determines the possible area that may be 
removed. In general, it may be said that the farther the foramen is 
removed from the orbital margin, the more it encroaches on the surgical 
field. 



tig. 4. — Drawing made from a specimen similar to the one used in the prepara- 
tion of figure 3. The nerves and blood vessels to the soft tissues have been removed. 
The figure shows the posterior branch of the superior alveolar nerve running for- 
ward to connect with the middle and the anterior branch to form the superior 
alveolar plexus. It will be noted that the main alveolar trunk could be avoided in 
the event of surgical intervention through this fossa, if the surgeon could only 
visualize it. 

It must be remembered that the vitality of the teeth is dependent not 
so much on the nerve supply but on the blood supply, which reaches 
them through small canals in the bone. Therefore, the bone near the 
roots of the teeth should not be removed. 

SUMMARY 

1. The nerve and the blood supply reach the teeth through small 
canals within the thin bony wall of the antrum. The arrangement is so 
variable that one cannot foretell the extent of possible disturbance in 
function after an operation through the canine fossa. 
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2. The direction of the incision through the soft tissues bears no rela- 
tion to the disturbance of sensation in the teeth. 

3. Transmitted light is of value in the locating of the alveolar canals 
as they cross the canine fossa. 

4. The inverted T-shaped incision suggested by Ziegelman offers 
good exposure with a minimum of traction. 

5. The infraorbital foramens are situated at variable distances below 
the infraorbital margin but are usually on a level with the attachment 
of the anterior end of the inferior turbinate bones. The opening is 
often directed toward the central incisor of the opposite side, a point 
to remember in attempting to make an injection into the canal. 

6. The depth of the canine fossa has a definite bearing on the ease 
with which one may perform the Caldwell-Luc or the Denker operation. 



PSEUDOXANTHOMATOUS TUMOR 
OF THE MASTOID 

RESUME OF LIPOIDOSES 
C. H. McCASICEY, M.D. 

INDIANAPOLIS 

In recent years an unusual and interesting case came to my atten- 
tion. After careful biopsies of tissue obtained on two different occasions, 
3. tentative diagnosis of hemangioblastoma with pseudoxantbomatous 
change was made. The patient’s history, the findings at operation and 
the results of microscopic study led to this conclusion, after a careful 
review of the more recent journals and available pathologic texts. 

REPORT OF A CASE 

A white youth aged 19 was admitted to the Robert Long Hospital on Nov. 15, 
1935, with the complaints of (1) deafness in the right ear for about two years, 
(2) some discharge from that ear for one year but none in the past year and (3) 
paralysis of the right facial nerve for four months after noting of pain shooting 
■down into the neck on the same side for a time. 

The patient’s own past history as well as his family history proved essentially 
noninformative, except that he had always contracted frequent colds. 

Physical Examination . — The patient was a tall, asthenic and anemic white man 
with paralysis of the right facial nerve, dental caries and a tumor mass practically 
filling the right external auditory canal. A reduced gag reflex was obtained on 
the right. An inconstant rotatory nystagmus was noted when the patient looked 
to the right and sometimes when he looked to the left. There was hypesthesia of 
the right cornea and of the nasopharynx. A drooping right shoulder appeared 
as due to atrophic changes in the right trapezius and the sternocleidomastoid 
muscle. A negative Rinne reaction was elicited on the right, and the Weber test 
revealed lateralization to the right. Bone conduction on the right side was present 
but decreased. Laryngoscopic examination showed the right cord in the cadaveric 
position. Spinal puncture yielded fluid under a pressure of 16 millimeters of 
mercury ; there was no change in pressure on application of the Queckenstedt 
test on the right. 

Treatment and Progress . — An attempt on Nov. 27, 1935 to take a specimen 
for biopsy proved unsuccessful, owing to excessive bleeding. A satisfactory speci- 
men was obtained at a later date, after six roentgen treatments of 200 r each. 
After a series of ten more such roentgen treatments, the patient was operated 
on, Feb. 12, 1936, and as much tumor as possible was removed from the right 

From the Department of Otorhinolaryngology, the Indiana University School 
of Medicine. 

Presented as a candidate’s thesis to the American Laryngological, Rhinological 
and Otological Society, 1938. ' 
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mastoid. The posterior wall of the external canal was eroded by the growth, 
and a portion of the petrous process was definitely involved. Complete removal 
of the tumor tissue was impossible, and the resultant uncontrollable hemorrhage 
demanded a ligation of the right carotid artery. Transfusions followed the 
operation. During an uneventful convalescence the patient received four roentgen 
treatments of 285 r each. The surgical incisions healed well, and roentgenographic 
check-up on the long bones revealed no malignant growth on April 24, 1937. 
Further check-up, on Oct. 29, 1938, showed the chest, long bones and skull to be 
normal except that the petrous ridge on the side which had been operated on 
appeared thinned. However, there was no evidence of any pathologic process 
in the area. Only residual paralysis of the seventh nerve and moderate deafness 
in the right ear remained. 

Laboratory Findings . — Specimens of the spinal fluid were normal. The blood 
cholesterol readings were 47 and 58 mg. per hundred cubic centimeters, and the 
basal metabolic rates on three occasions were — 12, — 19 and — 15, respectively. 
Roentgenographic examination of the right mastoid showed haziness of both the 
mastoid and the external auditory canal. The petrous tip on the right showed 
some destruction. Both antrums and frontal bones appeared to be involved to 
some extent. 

The biopsy report by Dr. C. G. Culbertson, pathologist, Indiana University 
Medical Center, read as follows : 

Gross Observations: “The specimen consists of several small pieces of soft 
tissue and bone. The bony tissue is decalcified, and the soft parts sectioned are 
without decalcification.” 

Microscopic Observations: “Study of the many small pieces removed shows 
some rather dense bone with some evidence of rearrangement of its structure. 
Many pieces are present which do not show any pathologic process. One or two 
areas show a very vascular type of tissue apparently proliferating inside the bone, 
causing apparent atrophy of the bony trabeculae. On further study this is seen 
as an unusual type of tissue which is the combination of small and large blood 
channels between which are situated masses of a somewhat indistinct type of 
cell apparently resting in areas of fibrous tissue. Some of the larger cells contain 
small vacuoles, and many vacuoles of fat are seen in the connective tissue. The 
predominating histologic picture is doubtless the multiple blood channels, which 
in itself suggests a hemangioma. Study of the endothelium of these blood vessels 
shows it quite distinct, and in some areas it is suggested that the small irregular 
masses of indistinct cells may have been derived from proliferation of the capillary 
endothelium. Study of the soft tissue removed reveals a variety of tissue, some 
areas showing a fibrous structure containing blood channels and nests of these 
same indistinct masses.” 

Tentative Diagnosis : “Hemangioblastoma showing pseudoxanthomatous change.” 

COMMENT 

In substantiation of Dr. Culbertson’s assumption I quote Penfield 1 
on hemangioblastoma found as a primary tumor of the central nervous 
system : 

This tumor occurs most frequently as a nodule in the wall of cysts of the 
cerebellum. Unless a careful search is made for the mural nodule a diagnosis is 

1. Penfield, W. : Cytology and Cellular Pathology of the Nervous System, 
New York, Paul B. Hoeber, Inc., 1932, vol. 3, pp. 942-945. 
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apt to be given of gliomalous cyst. Similar tumors also develop as solid nodules, 
especially at the posterior extremity of the fourth ventricle and in the spinal 
cord. They are often associated with angiomatosis retinae and with various 
peripheral lesions such as cystic pancreas, cystic kidney, cavernoma of the liver, 
etc., to form a pathological complex now known as Lindau’s disease (1926). 

The tumors in the central nervous system consist essentially of a myriad of 
capillary spaces, but by proliferation of the endothelium a more solid tissue may 
be produced (hcmangio-endothelioma) or by dilatation of the capillary spaces a 
cavernous structure may result. 

The variant most apt to be confused with a glioma is the solid cndothcliomatous 
type. ... It can usually be distinguished by the network of reticulum which 
permeates the tumor between the cells, or by the fact that the neoplastic cells are 
filled with lipoidal granules to form what are known as “pseudo-xanthomatous” 
cells. . . . 

One of the best reviews concerning hemangioblastomas is found in 
the book “Tumors Arising from the Blood Vessels of the Brain .” 2 3 * 
This work proposed the idea that these tumors arise from vasoformative 
cells and that the resultant hemangioblastomas may vary from a cystic 
to a solid tumor and may have any degree of vascularity. Therefore, 
the macroscopic picture tends to differ considerably, even though 
microscopically an intimate relation is observed. In regard to angio- 
blastic formations in the cerebellum, a common site for the anomaly, a 
greater number are found to be cystic, with perhaps only a small mural 
nodule of tumor tissue present. Judging from the series of cases reported 
in this book, its authors concluded that the tumors “pass by gradations 
from the simple capillary form of tumor to the cavernous and the cellular 
forms, and that no tumor is, architecturally speaking, pure in type.” 

The removal of these growths may require only a simple enucleation, 
whereas, on the other hand, much difficulty may be encountered. Along 
this line Cushing 8 stated : 

The tumors may be associated with such a formidable degree of vascularity 
the attempt even to take tissue for verification would be regarded as foolhardy. 
It is in these truly desperate cases that electro-desiccating procedures may prove 
most helpful, but at best the surgical removal of one of these tumors is attended 
with the greatest possible hazard. 

The histologic descriptions given by the authorities just referred to 
compare well with the microscopic observations which in my case 
prompted the diagnosis of hemangioblastoma with pseudoxanthomatous 

change. 

REVIEW OF LIPOIDOSES 

A review of the literature while I was studying this case led me into 
the bewildering field concerned with xanthomatous pathology and its 

2. Cushing, H., and Bailey, P. r Tumors Arising from the Blood Vessels 
of the Brain, Springfield, 111., Charles C. Thomas, Publisher, 1928. 

3. Cushing, H. : Intracranial Tumors, Springfield, 111., Charles C. Thomas, 

Publisher, 1932, p. 123. 
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numerous aspects. It seems pertinent, therefore, to outline briefly 
present day thought on this subject, particularly as it affects the 
otolaryngologist. 

The term “lipoidoses” seems most suitable as a heading for this 
group of pathologic entities, which includes such extremes as xanthel- 
asma and the Hand-Schuller-Christian syndrome. It is generally agreed 
that the disturbed lipoid metabolism is at least one characteristic all 
these conditions have in common. The word syndrome is used because 
such conditions are actually symptom complexes rather than disease by 
definition. 

Xcinihoma Tuberosum . — Following the classification proposed by L. 
Pick , 4 one can consider first the localized forms of lipoidoses, which 
seemingly may or may not be neoplastic. Typically, microscopic exami- 
nation shows a few foam cells in intimate relation with the adventitia 
of small blood vessels situated subcutaneously or under mucous mem- 
branes . 5 Later the cells tend to enlarge, and coalescence of some gives 
rise to Teuton giant cells. Foreign body giant cells may also be present. 
Connective tissue cells are particularly prone to fatty degeneration. 

Histologic study leads to the consideration of plausible etiologic 
factors. Trauma (particularly when long continued), hereditary factors, 
inflammatory processes, deficiency diseases, jaundice and numerous 
other conditions seem to play a part at times. It is fairly generally 
believed that the phagocytosing cells of the reticuloendothelial system 
give rise to the foam cells, and yet the fundamental reason for this can- 
not be ascertained. The color of the nodules is thought to be due to a 
combination of carotenoid pigments with cholesterol esters. Cause will 
again be touched in the discussion of each other form of lipoidoses to 
be described, but in no instance will the discussion be any farther beyond 
the hypothetic stage than in the case of the comparatively simple 
xanthoma. 

Localized xanthomatous nodules are usually multiple ; however, 
certain sites have been reported that are of particular importance to the 
otolaryngologist. Besides those records in the literature of xanthoma 
tuberosum on the neck , 6 on the eyelid (these xanthelasmas being the 
most frequent form of xanthoma), on the tendon sheaths 7 and in other 

4. Pick, L. : A Classification of Diseases of Lipoid Metabolism and Gaucher’s 
Disease, Am. J. M. Sc. 185:453-469 (April) 1933. 

5. Plewes, L. W. : Nature and Origin of Xanthoma Cell, Arch. Path. 17: 
177-186 (Feb.) 1934. 

6. Humiston, C. E., and Piette, E. C. : Xanthoma of Neck, Ann. Surg. 88: 
124-128 (July) 1928. Charache, H. : Congenital Xanthoma Tuberosum, Am. J. 
Cancer 31:563-566 (Dec.) 1937. 

7. Gomori, G. : Uncommon Tumor (Xanthoma of Tendon Sheath), Am. J. 
Surg. 33:150-156 (July) 1936. 
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locations, the reports of more interest show involvement of the pharynx 8 
and the larynx 11 and, in some of the cases of laryngeal involvement, 
the trachea. Laryngeal damage may be extensive and is another possible 
cause of hoarseness. The degree of damage in some of these cases 
necessitated tracheotomy before other therapeutic measures could be 
considered. The distortion of the tissue involved results largely from 
the fibrosis which is apt to follow the initial inflammatory and tumorous 
processes. 

Xanthomatous tumors have also been reported recently in relation 
with the external auditory canal 30 and with the mastoid process . 11 In 
the case of the latter condition both mastoid processes were extensively 
involved, and there was erosion of the dural plates as well as extension 
into the antrum and labyrinth. Consequently the removal of all tumor 
tissue was out of the question. The patient, just before her death 
because of terminal pneumonia, began to show numerous bony defects 
in the skull, two defects in the right tibia, larger mastoid lesions and 
defects in the seventh rib bilaterally. These findings warranted the 
conclusion that this condition belonged in the Schuller-Christian group. 
In this case, as in many of these cases, it is impossible to make a clear- 
cut diagnosis as to whether the condition should be considered as 
xanthomatosis or as the Hand-Schuller-Christiaii syndrome. Treat- 
ment in this case consisted of roentgen therapy, transfusions and admin- 
istration of solution of posterior pituitary thyroid, liver extract and 
vitamins, together with other measures, to no avail. 

Treatment for these tumors is best discussed in the following section, 
on xanthomatosis. Fortunately xanthomas usually are benign, although 
they are prone to recur and may give rise occasionally to sarcomatous 
changes or, less frequently, to the development of carcinoma. 

Xanthomatosis. — Coming to the generalized forms of lipoidoses, one 
must at least mention the symptomatic, or secondary, forms, in which 
the manifestations of disturbance in lipoid metabolism accompany such 

8. Pollock, H. L. : Head and Neck Manifestations (of Xanthoma) in Metabolic 
Disorders, Ann. Otol., Rhin. & Laryng. 43:553-560 (June) 1934. 

9. Schatz, H. A.: Xanthoma of Larynx, Laryngoscope 40:300-301 (April) 
1930. Finney, W. P. ; Montgomery, H., and New, G. B.: Xanthoma Multiplex: 
Two Cases Involving Larynx and Trachea, and Associated with Diabetes Insipidus, 
J. A. M. A. 99:1071-1074 (Sept. 24) 1932. New, G. B.: Xanthoma of Pharynx 
and Larynx, Arch. Otolaryng. 22:449-453 (Oct.) 1935. Weidman, F. D,, and 
Schaffer, H. W. : Xanthoma of Skin and Larynx Associated with Carcinoma of 
Stomach and Regressive Xanthoma of Pons, Arch. Dermat. & Syph. 35:767-814 
(May) 1937. 

10. Rosenberger, H. C. : Solitary Xanthoma of External Auditory Canal, 
Arch. Otolaryng. 26:395-399 (Oct.) 1937. 

11. Wood, V. V.: Bilateral Xanthomatosis (Lipoidosis) of Mastoid: Case, 
Ann. Otol., Rhin. & Laryng. 46:991-1008 (Dec.) 1937. 
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diseases as diabetes, chronic hepatic disease and jaundice. The resultant 
yellow or brown nodules usualfy appear on the extensor surfaces and 
almost invariably show surrounding inflammatory manifestations when 
associated with diabetes. 

The essential, or primaiy, forms, resulting from some underly- 
ing constitutional anomaly of lipoid metabolism, include the so-called 
xanthomatoses. These might be called lipoid histiocytosis or lipoid 
granulomatosis . 12 To explain why such generalized primary xan- 
thomatosis collections develop, Rowland 13 and others have suggested 
that lipoids in excess irritate vessel walls, causing them to produce some 
infiltration of perivascular cells and some degeneration. The lesions then 
result from the phagocytic action of the reticuloendothelial system. 
Other workers 14 have proposed that there is an underlying intracellular 
disturbance in the reticuloendothelial cells themselves which brings 
about the production of xanthoma cells with or without an accompany- 
ing lipemia. This theory tends to explain why only certain sites in 
the body are involved. The fact that many patients fail to show an 
appreciable hypercholesteremia discounts the hypothesis that the increase 
in cholesterol is the causative factor. Therefore, the idea of a lipoid 
imbalance between certain cells and the blood stream or of a disturbance 
in lipoid metabolism, either locally or generally, seems the most plausible 
theory, even though a patient may show either of these in some other 
condition without the appearance of xanthomatosis. Controversy over 
the etiologic factors enumerated has prompted Sugg and Stetson 15 
to raise the following question: In this case (one of xanthomatosis) 
“are we dealing with a simple disease of the skin due to some unknown 
metabolic disturbance, or is this a mild form of some grave constitu- 
tional disease?” 

Patients with this condition may or may not show involvement of 
the mucous membrane. External lesions are more apt to be found on 
flexor surfaces, and these frequently send the patient to his doctor. 
There may be an accompanying diabetes insipidus. The amount of 
blood cholesterol is, as a rule, not elevated, although a definite increase 

12. Smith, L. A. : Xanthomatosis Involving Bone : Case Reports and Roentgen 
Findings, Radiology 24:521-534 (May) 1935. 

13. Rowland, R. S. : Xanthomatosis and the Reticulo-Endothelial System : 
Correlation of Unidentified Group of Cases Described as Defects in Membranous 
Bones, Exophthalmos and Diabetes Insipidus, Arch. Int. Med. 42:611-674 (Nov.) 
1928. 

14. Thannhauser, S. J., and Magendantz, H. : The Different Clinical Groups 
of Xanthomatous Diseases: A Clinical and Physiological Study of Twenty-Two 
Cases, Ann. Int. Med. 11:1662-1746 (March) 1938. 

15. Sugg, E. S., and Stetson, D. D. : Xanthoma Tuberosum Associated with 
Trauma and Mild Diabetes Mellitus, J. A. M. A. 108:41-1-417 (Aug. 7) 1937. 
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in tissue cholesterol has been shown. 10 Treatment consists chiefly in low 
fat diet, roentgen therapy, general supportive care and excision of any 
nodules as indicated. 

Hand-S chiiUer-Christian Syndrome. — This syndrome appears about 
as well established as any of those included in this general group. 
One case in which the condition involved particularly the mastoids has 
previously been mentioned. For some unknown reason in the affected 
patient (more often male) cholesterol and its esters 17 are abnormally 
stored and a characteristically granulomatous tissue is produced in the 
involved areas. 

Characteristic findings are: (1) irregular osseous defects (particularly 
of the skull) of moth-eaten appearance; (2) exophthalmos; (3) diabetes 
insipidus; (4) retarded skeletal growth; (5) cholesteremia ; (6) 
gingivitis, 18 and (7) loss of teeth due to deposition of fat in the apexes. 8 
Dyspnea, cyanosis, sphenohepatomegaly, lymphadenopathy and yellow- 
ish brown discoloration of the skin are also possible. The amount of 
general deposition of lipoid is usually less marked than in the Niemann- 
Pick syndrome. Aural manifestations, such as pain, dizziness and func- 
tional loss of hearing, are apt to appear, because the temporal and 
parietal bones are most frequently involved. The lateral sinus, dura, 
middle ear, labyrinth and petrous pyramid have been attacked. 19 The 
exophthalmos is due to orbital softening. 

Remissions are the rule, more so if the condition is treated. How- 
ever, the syndrome rarely permits an afflicted person to live beyond 
the third decade. Treatment at present includes a low fat and low 
cholesterol diet, administration of solution of posterior pituitary for 
the control of the diabetes insipidus and roentgen therapy applied to the 
lesions. The pathologic condition in the Hand-Schuller-Christian syn- 
drome is radiosensitive, so that surgical intervention should be avoided. 
The prognosis is made worse by surgical attempts, and Shea 20 cited 
2 cases in which death followed operation. 

16. Montgomery, H., and Osterberg, A. E. : Xanthomatosis : Correlation of 
Clinical Histopathologic and Chemical Studies of Cutaneous Xanthoma, Arch. 
Dermat. & Syph. 37:373-402 (March) 1938. 

17. Sobotka, H. ; Reiner, M.; Glick, D., and Tuchman, L. : The Lipoids of 
Spleen and Liver in Various Types of Lipoidoses, Biochem. J. 27:2031-2034, 1933. 

18. Mettel, H. B.: Xanthomatosis, Am. J. Dis. Child. 42:858-863 (Oct.) 1931. 

19. Druss, J. G. : Aural Manifestations of Lipoid Granulomatosis (Hand- 
Schiiller-Christian’s Disease), Ann. Otol., Rhin. & Laryng. 45:693-702 (Sept.) 
1936. 

20. Shea, J. J. : Xanthomatosis (Schiiller-Christian’s Disease): A Report of 
a Case with Radiosensitive Pathology in Mastoid, Laryngoscope 48:589-598 (Aug.) 
1938. 
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Gaucher's Syndrome. — This syndrome is often called familial splenic 
anemia and was first described in 1882. Mandelbaum and Downey, 
thirty-four years later, discovered the underlying metabolic disturbance. 
Since then the lipoid that is stored in Gaucher’s syndrome has been 
found to be kerasin, a cerebroside. 17 In contrast, this symptom complex 
occurs much more in females and in Jews. In this syndrome also the 
basic etiologic factor has not been determined. 

Early findings are cachectic symptoms, splenomegaly, yellow brown 
to ochre spotting of the skin (particularly on the face, neck and hands) 
and hypochromic anemia. Hepatomegaly, leukopenia, pain in the lower 
ends of the tibia and femur and tenderness over the sternum and ribs, 
due to bony involvement, 4 appear later. The cortex osseum in these 
areas appears on roentgen examination to be thinned. Diagnosis can 
be made on the basis of the symptoms and on that of Gaucher cells 
shown by biopsy of involved bone marrow removed by punch. The 
latter are large cells with one or more nuclei and a glossy, homogeneous 
spongioplasm. These cells are seen also in the liver and spleen, being 
derived from reticulum cells. 

Treatment has proved ineffective, and the patient usually dies of 
some intercurrent infection in the early decades. 

Niemann-Pick Syndrome.- — This condition is similar to Gaucher’s 
syndrome, but more rare. It is congenital, hereditary and more fre- 
quent in females and in Jews. Although etiologic factors of this condi- 
tion too are unknown, it has been proved that a storage of phosphatides 
occurs, with an increase in other lipoids. 17 These are abnormally stored 
in reticuloendothelial connective tissue and in epithelial cells, so that 
eventually function is too affected to permit life. Hypothetically, some 
profound disturbance of fatty metabolism must underlie such a condition. 

The infant with this syndrome shows rapid abdominal enlargement, 
together with sphenohepatomegaly and mild ascites, yellowish brown 
discoloration of exposed skin, mild anemia, edema and a varying degree 
of lymphadenopathy. As an aid in diagnosis, vacuoles are found in the 
polymorplionuclears and the lymphocytes. 

Treatment is ineffective and awaits more knowledge concerning 
cause. Unfortunately the condition proves fatal, as a rule, by the fourth 
year. 21 

Amaurotic Family Idiocy and Tay-Sachs Syndrome. — Briefly, these 
afflictions can be described as a fundamental disturbance in lipoid 
metabolism, in which the deposition is confined more to the ganglionic 

21. Rogers, F. M. : Xanthomatosis of Orbit (Lipogranuloma) in Patient with 
Diabetes Insipidus, Am. J. Ophth. 17:1141-1145 (Dec.) 1934. 
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and glial cells. 2 - The name Tay-Sachs syndrome designates in present 
usage a more severe, fulminating type of amaurotic family idiocy. 

Extracellular Cholcstcrosis . — -This was first described by Kerl, of 
Vienna, in 1930 as a condition in which cholesterol and cholesterol esters 
are deposited extracellularly. 8 Characteristic findings are hepatic dis- 
turbances and yellowish blue nodules of glassy transparency on the skin 
and on the mucous membrane of the mouth and pharynx. It has been 
shown that hypolipemia is more common. Roentgen therapy serves 
efficiently. 

Lipoid Proteinosis . — Urbach and Wiethe in 1924 reported this con- 
dition as resulting from the deposition of acetone-soluble lipoid in 
physical combination with an unknown lipoid. 8 Patients so affected 
complain of repeated oral and pharyngeal inflammations with resultant 
small scars. These are due to initial yellowish, plaquelike elevations 
on the inner surface of lips, palate and tongue. The latter may become 
so involved as to result in partial destruction of some mobility and taste. 
Other mucous membranes may be involved ; in fact, tracheotomy has 
been required. Treatment is yet unfavorable. 

SUMMARY 

My purpose in this paper has been to describe a condition appearing 
as a hemangioblastoma with pseudoxanthomatous change and to discuss 
briefly the present day knowledge concerning the various lipoidoses. 

A case in which a tentative diagnosis of hemangioblastoma with 
pseudoxanthomatous change was made is reported. 

The pathologic observations in the reported case are compared with 
those of reliable authorities. 

It is noted that surgical removal of such growths often proves 
difficult or impossible. 

Consideration of the literature concerning xanthomatous pathology 
prompts a review of the “lipoidoses,” a suitable term because all the 
conditions falling into this group have some underlying disturbance of 
lipoid metabolism. 

Xanthoma tuberosum is described as a form of localized lipoidosis. 
Etiologic factors are stressed. 

Xanthomatosis is a more common form of generalized lipoidosis. 
As to its cause, perhaps the best one can do is to hypothesize that a 
lipoid imbalance between certain cells and the blood stream or a dis- 
turbance in lipoid metabolism, either locally or generally, accounts for 
the characteristic pathologic condition. 

22. Pick, L. : Niemann-Pick’s Disease and Other So-Called Xanthomatoses, 
Am. J. M. Sc. 185:601-616 (May) 1933. 
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In the Hand-Schuller-Christian syndrome an abnormal storage of 
cholesterol and its esters occurs. The most characteristic findings 
include exophthalmos, diabetes insipidus and osseous defects (particu- 
larly in the skull) of moth-eaten appearance. 

Gaucher's syndrome, or familial splenic anemia, is accompanied by 
the lipoid storage of kerasin. Diagnosis is made on the basis of symp- 
toms and of Gaucher cells shown by biopsy of involved bone marrow 
removed by punch. Prognosis is not good. 

Phosphatides are stored extensively within the cells in the Niemann- 
Pick syndrome. Consequently the physiologic processes are so damaged 
that the afflicted infant dies, as a rule, by the second to the fourth year. 

For completeness amaurotic family idiocy, the Tay-Sachs syndrome, 
extracellular cholesterosis and lipoid proteinosis are described briefly. 

In all these types of lipoidoses treatment awaits, for the most part, 
further experimentation in regard to underlying cause. 



CAVERNOUS SINUS THROMBOSIS 

REPORT OF RECOVERY FOLLOWING SULFAPYRIDINE THERAPY 
LEWIS F. MORRISON, M.D. 

AND 

MEYER SCHINDLER, M.D. 

SAN FRANCISCO 

The subject of cavernous sinus thrombosis has been ably presented 
and discussed by various authors, notably by Dwight and Germain , 1 
Eagleton , 2 Turner and Reynolds 3 and Irish . 4 It is the purpose of this 
paper to present data on a patient who recovered from cavernous sinus 
thrombosis and to give the details of therapy. Sulfapyridine was used 
as the chemotherapeutic agent. 

Turner and Reynolds , 3 like most authors, described acute and 
chronic forms of cavernous sinus thrombosis. The acute fulminating 
type has a high mortality. It spreads rapidly by direct extension, 
usually along the ophthalmic veins, traveling with, rather than against, 
the normal venous flow. The chronic type is more insidious in onset. 
The infection usually has its origin in the middle ear and gains entrance 
to the cavernous sinus by way of a retrograde thrombosis of the petrosal 
sinuses. Cavenagh 5 pointed out that chronic thrombosis of the cav- 
ernous sinus has a lower mortality rate than the acute form. The case 
to be presented is typical of the acute fulminating type. 

The diagnosis of cavernous sinus thrombosis in a patient who 
recovered and on whom surgical intervention was not employed to vis- 
ualize the thrombosis and allow removal of adequate material for 
histologic study is justly open to criticism. In a few instances, a perusal 
of the available literature on the reported cases of recovery brings forth 

From the Department of Surgery of the Division of Otorhinolaryngology, 
University of California Medical School, and from the Department of Public 
Health of San Francisco. 

1. Dwight, E. N., and Germain, H. : Thrombosis of the Cavernous Sinus 
with Report of Four Cases Including One Cranial Operation, Boston M. & S. J. 
146:456, 1902. 

2. Eagleton, W. P. : Cavernous Sinus Thrombophlebitis, New York, The 
Macmillan Company, 1926. 

3. Turner, L. A., and Reynolds, E. F. : Intracranial Pyogenic Diseases, Edin- 
burgh, Oliver & Boyd, 1931. 

4. Irish, C. W.: Sinus Thrombosis: Cavernous Sinus Thrombosis, Ann. 
Otol., Rhin. & Laryng. 47:411 (June) 1938. 

5. Cavenagh, J. B. : Cavernous Sinus Thrombosis : Study of Cases of 
Recovery, Brit. M. J. 1:1195 (June 13) 1936. 
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questions as to the authenticity of such a diagnosis in the mind of the 
least skeptical reader. Eagleton 2 outlined certain points essential to 
allow the diagnosis. They are: (1) a known site of infection; (2) evi- 
dence of infection of the blood stream; (3) early signs of venous 
obstruction in the retina, conjunctiva or eyelid; (4) paresis of the 
third, fourth and sixth nerves resulting from pressure caused by inflam- 
matory edema; (5) the formation of an abscess in the neighboring soft 
tissues, and (6) evidences of meningeal irritation. 

The findings in the case presented fulfil all of these requirements, 
and we feel that an evaluation of the clinical and laboratory data sub- 
stantiates the diagnosis of cavernous sinus thrombosis against the most 
severe criticism. 

It is well known that thrombophlebitis of the cavernous sinus is a 
serious disease. Abercrombie 6 recognized this fact when he described 
the disease for the first time in 1818. In 1902 Dwight and Germain 1 
collected reports of 182 cases of cavernous sinus thrombosis and found 
that 7 per cent of the patients recovered spontaneously. Since that 
time the mortality rate has not changed. Chisolm and Watkins, 7 in 
1920, noted that of those patients operated on less than 7 per cent 
recovered. In 1926, Eagleton 2 personally observed 25 patients with 
cavernous sinus thrombosis, of whom 3 recovered. Five years later, 
Turner and Reynolds 3 reported 22 cases with only 1 recovery. Irish, 4 
in his analysis of 34 cases in which postmortem examination was made, 
found that in 14 cases, or 41 per cent, the infectious source was at, or 
about, the nose and upper lip. The infecting organism almost invari- 
ably was proved to be Staphylococcus aureus. Early in 1939, Barn- 
shaw 8 reported the recovery of a patient who had staphylococcic 
cavernous sinus thrombosis following treatment with sulfanilamide, and 
in the same year Seydell 9 reported a case in which treatment with 
sulfanilamide was given. Presumably the infecting organism in Sey- 
dell’s patient was the hemolytic streptococcus, though cultures were 
taken only from the ear, which was the focus of infection. 

O’Brien and McCarthy 10 in 1938, suggested the value of sulfa- 
pyridine in treatment of serious staphylococcic infections, and since that 

6. Abercrombie, J. : Pathological and Practical Researches on Diseases of the 
Brain and Spinal Cord, Philadelphia, Lea & Blanchard, 1843. 

7. Chisolm, J. J., and Watkins, S. S.: Twelve Cases of Thrombosis of the 
Cavernous Sinus, from a Study of Fifty Thousand Surgical Histories in Johns 
Hopkins Hospital, Arch. Surg. 1:483 (Nov.) 1920. 

8. Barnshaw, H. B. : Report of a Case of Bilateral Cavernous Sinus Throm- 
bosis: Recovery Without Operative Intervention, J. M. Soc. New Jersey 36:22 
(Jan.) 1939. 

9. Seydell, E. M. : Recovery from Thrombosis of the Cavernous Sinus, Arch. 
Otolaryng. 30:429 (Sept.) 1939. 

10. O’Brien, E. J., and McCarthy, C. J. : Staphylococcal Septicemia Treated 
with M. & B. 693, Lancet 2:1236, 1938. 
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time others have verified its effectiveness. Long and Bliss 11 pointed 
out that sulfapyridine is the most effective chemotherapeutic agent 
against the staphylococcus thus far developed. With this in mind, we 
present the record of a patient treated with sulfapyridine for acute 
staphylococcic cavernous sinus thrombosis. 

RETORT OI' A CASE 

W. S., a boy 5 years of age, of Greek parentage, entered the isolation depart- 
ment of the San Francisco City and Count} - Hospital on July 27, 1939 , because of 
possible erysipelas. He had been in good health until six days before bis admission, 
at which time it was noticed that he had a “small pimple” at the tip of his nose on 
the left side. The parents said that the child had “picked” at the lesion several 
times. Three days prior to entry, the nose was red and swollen and the left eye 
appeared “puffy.” The redness and swelling increased. On the morning of the 
patient’s admission to the hospital both eyes were swollen shut. The staff examined 



Cavernous sinus thrombosis. A, during the acute phase. B, seventeen days 
later, after treatment with sulfapyridine. 

the patient and thought that he had acute ethmoid or frontal sinusitis. He was 
then transferred to the ear, nose and throat service. 

Examination on the evening of July 28 showed the boy to be acutely ill. He 
weighed 38.5 pounds (17.5 Kg.). The temperature was 104.4 F., the pulse rate 
148 and the respiration rate 36 . The child lay in an opisthotonos posture and 
was listless and unresponsive. There was a small, almost healed lesion at the 
site of the initial infection on the left ala nasi. (This area is still faintly discernible 
in view A of the figure, taken on August 2. It should not be confused with the 
easily seen localized abscess that developed medial to, and slightly below, the inner 
canthus of the left eye.) There was a diffuse swelling of the soft tissues of the 
forehead, the bridge of the nose and the left side of the face. The skin had a 
purplish hue. The superficial branches of the left angular vein appeared to be 
thrombosed. There were numerous prominent, dark veins over the forehead, left 
cheek and chin. Both eyes were swollen shut, and there was discoloration of 
the swollen tissues, as shown in view A of the figure. Edema of the conjunctiva 

11. Long, P. H., and Bliss, E. A.: The Clinical and Experimental Use of 
Sulfanilamide, Sulfapyridine and Allied Compounds, New York, The Macmillan 
Company, 1939. 
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and chemosis were present in both eyes. The extraocular movements were markedly 
limited in all directions. The pupils reacted to light and in accommodation. It 
was difficult to examine the fundi. The disk margins were blurred and the retinal 
vessels engorged. No retinal hemorrhages or choking of optic disks was noted. 

The reflexes were hyperactive. There was a suggestion of stiffness of the 
neck. Kernig’s and Brudzinski’s signs were questionably positive, and Babinski’s 
sign was normal. 

Laboratory Findings . — The urine was normal in all respects and remained so 
throughout the course of sulfapyridine therapy and the period of hospitalization, 
as ascertained by daily examination. 

The results of examination of the blood are shown in the following tabulation : 

On Entry Greatest Variation On Discharge 


Hemoglobin 100% 72% 85% 

Red blood cells 5,300,000 4,460,000 4,500,000 

White blood cells 18,100 38,950 13,200 

Polymorphonuclears 75% 84% 68% 

Filamented cells 46% 68% 48% 

Nonfilamented cells 29% 16% 20% 


The hemoglobin value and white blood cell count were determined daily during 
the course of the sulfapyridine therapy. 

Culture of the blood revealed a positive growth of hemolytic Staph, aureus. 

Tests with both human and bovine tuberculins in dilutions of 1 : 1,000 gave 
negative results. 

Lumbar puncture was performed at the time of admission, because of signs of 
meningeal irritation, and the pressure of the spinal fluid was 150 cm. of water. 
The Queckenstedt maneuver showed both lateral sinuses to be patent. There were 
no cells and no bacterial growth. The reaction to the Pandy test was negative. 

Roentgen examination showed normal accessory nasal sinuses. 

Treatment . — Sulfapyridine therapy was started on July 29, the day after admis- 
sion, after a report from the laboratory that blood obtained the day before showed 
a heavy growth of hemolytic Staph, aureus. The child received 1 Gm. (15 grains) 
of the drug every four hours, a total of 6 Gm. (90 grains) each twenty-four hours; 
that is, the patient received 0.34 Gm. per kilogram, or slightly over 2V 3 grains 
per pound, of body weight, each twenty-four hours. Daily titers showed that this 
dosage maintained a sulfapyridine level in the blood stream of not less than 10.4 
nor more than 16.5 mg. per hundred cubic centimeters. This dosage was main- 
tained for nine days, and then, because the patient was making such excellent 
progress, the amount was gradually diminished until, after six more days, the 
drug was withheld entirely. Sodium bicarbonate was administered in amounts 
equal to those of the sulfapyridine. The total amount of sulfapyridine administered 
was 63 Gm. (945 grains). No nausea or vomiting was noted. There was moderate 
cyanosis of the lips and finger nails. There was no evidence of jaundice, hemolytic 
anemia or renal damage. The patient received five daily transfusions of 250 cc. of 
nonimmunized blood. The eyes were treated with 5 per cent boric acid ointment. 

The question as to the advisability of supplementing or even supplanting the 
sulfapyridine therapy with staphylococcus toxoid or antiserum arose as soon as 
it was established that the blood culture showed a positive growth of Staph, aureus. 
When the report of the culture of the material removed from the abscess likewise 
showed a pure culture of hemolytic Staph, aureus, there was another wave of 
enthusiasm in favor of instituting specific therapy with the biologic preparations. 
We did not deem it advisable, and in retrospect we are pleased that the ultimate 
results are not confused by two or more forms of therapv. 
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The total fluid intake and output were recorded daily. The intake of fluid 
ranged between 2,300 and 3,000 cc. in twenty-four hours. From 500 to 1,000 cc. 
of a 5 per cent solution of dextrose was administered intravenously daily to bring 
the fluid intake up to the desired level. The urinary output was from 1,200 to 
1,500 cc. per day. 

Course . — The swelling about the eyes increased, and three days after entry 
the right eye protruded more than the left, as shown in the figure. Dr. W. D. 
Horner, of the ophthalmic service, examined the patient at that time and found 
both eyes swollen, proptosis present and the conjunctiva of the right globe irregu- 
larly swollen. The ocular movements were limited in all directions. There was 
edema over the brow, showing impeded venous return. The periocular tissues 
were discolored and swollen. The cornea was normal. The pupils reacted promptly 
to light. The right disk was not seen in detail. The outlines of the left disk 
were blurred, but the disk was not definitely choked. Dr. Horner stated the 
opinion that the proptosis, the edema of the brow and the blurred disks warranted 
the diagnosis of cavernous sinus thrombosis. 

The edema about the eyes and forehead became fluctuant on the fourth day 
after entry. An abscess pointed about 1 cm. medial to the inner canthus of the 
left eye along the nasal bridge. This was incised and drained. About 10 cc. of 
pus was expressed from along the eyelids, nose and forehead, and a short rubber 
drain was inserted. The wound continued to discharge for several days, after 
which the rubber drain was removed. Culture of the pus from this abscess 
yielded an uncontaminatcd growth of hemolytic Staph, aureus. 

The patient’s temperature dropped gradually, became normal eleven days after 
his entry to the hospital and has remained so. The dose of sulfapyridine was 
decreased beginning on the eleventh day, and the use of the drug was stopped 
entirely on the sixteenth day. 

The proptosis, edema and discoloration about the eyes receded slowly, so that 
on the ninth day after entry the child could open his eyes about halfway. The 
chemosis disappeared more slowly. When the patient was discharged, twenty- 
eight days after entry, there was still slight edema of the conjunctiva of the right 
eye, but one month later this was entirely gone. Three months after the patient’s 
discharge, his extraocular movements and vision were normal ; the urine, examined 
for possible renal damage resulting from sulfapyridine therapy, was normal. The 
boy gained over 6 pounds (2.7 Kg.) during the three months. 

COMMENT 

Thus far no reports have appeared in the literature pertaining to 
the use of sulfapyridine in the treatment of cavernous sinus thrombosis. 
It is inevitable that the drug will be used in the treatment of this disease, 
as there is suggestive evidence of its chemotherapeutic value against other 
staphylococcic infections. 

Long and Bliss 11 observed that each patient differs in rate of absorp- 
tion and excretion of sulfanilamide and its allied compounds. This is 
borne out in our experience in treating patients with sulfanilamide and 
with sulfapyridine, especially with the latter. When the drug sulfanil- 
amide is indicated, one can be fairly certain that the administration of 
0.15 Gm. per kilogram (approximately 1 grain per pound) of body 
weight in twenty-four hours will usually maintain a level in the .blood 
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of from 10 to 15 mg. per hundred cubic centimeters. Hobson and 
McQuaide 12 showed that such is not the case with sulfapyridine. We 
have observed various patients treated with sulfapyridine who have had 
greater fluctuations in absorption and excretion of the drug. In the 
treatment of the patient in the case just reported it was necessary to 
administer 0.34 Gm. per kilogram of body weight ( 2 x /z grains per 
pound) each twenty -four hour period to maintain a level in the blood 
of from 10 to 15 mg. per hundred cubic centimeters. This is more than 
twice the expected dose of sulfanilamide. 

In the use of sulfanilamide, various authors recommend the restric- 
tion of intake of fluids in order to obtain and maintain a higher concen- 
tration of the drug in the body. We believe that in the use of sulfa- 
pyridine as a chemotherapeutic agent this is a dangerous procedure. 
Molitor 13 showed in experimental animals that when high concentrations 
of sulfapyridine are administered there is a decrease in renal function, 
as well as subsequent development of sulfapyridine calculi. Indeed, 
Long and Bliss 11 have a special added chapter in their book, stressing 
that they had observed several patients being treated with sulfapyridine 
who suffered from anuria and presented evidences of decreased renal 
function. The toxic manifestations have been shown to result from 
acetylsulfapyridine calculi in the renal tubules and kidney pelvis. Tsao, 
McCracken, Chew, Kuo and Dale 14 recently reported 5 cases of renal 
complications following sulfapyridine therapy. One child died, and post- 
mortem examination revealed calculi in the ureters. Unfortunately, the 
calculi were not examined for sulfapyridine. Recently, we saw the post- 
mortem examination of a child who died of tuberculous meningitis and 
who had been treated with large doses of sulfapyridine. Within the 
ureters and renal pelvis were numerous crystals. Unfortunately, the 
organs were placed in a 4 per cent solution of formaldehyde, and the 
crystals disappeared before they could be analyzed. Long and Bliss 11 
suggested the use of sodium bicarbonate with sulfapyridine therapy, 
with the hope that an alkaline urine might inhibit formation of acetyl 
sulfapyridine in the kidneys. We wish to point out that the patients 
reported on by Tsao and others, as well as the child with tuberculous 
meningitis, received sodium bicarbonate and had alkaline urine, yet 
showed renal damage resulting from the administration of sulfapyridine. 
Until more is known about the action of acetyl sulfapyridine on the 
kidneys it may be wiser to force, rather than restrict, the intake of fluids. 

12. Hobson, F. G., and McQuaide, D. H. G. : Treatment of Meningococcal 
Meningitis with 2-Sulphanilyl-Amidopyridine (M. & B. 693), Lancet 2:1213, 1938. 

13. Molitor, H., cited by Long and Bliss, 1 ! p. 60. 

14. Tsao, Y. F. ; McCracken, M. E. ; Chew, J. ; Kuo, P. T., and Dale, C. L. : 
Renal Complications in Sulfapyridine Therapy: Report of Five Cases with One 
Death, J. A. M. A. 113:1316 (Sept. 30) 1939. 
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In the case of our patient, the fluid intake ranged between 2,300 and 3,000 
cc. daily. Despite high concentration of sulfapyridine, no evidence of 
renal damage was noted. 

Vomiting does not occur more frequently after the administration of 
sulfapyridine than it does after that of sulfanilamide. Marshall 15 
reported the intravenous use of a 5 per cent sodium salt of sulfapyridine. 
This, however, is not available for commercial use as yet. If necessary, 
a nasal tube may offer an excellent way of administering the drug. 

Anemia of varying degrees may occur when sulfapyridine is admin- 
istered in large doses. This anemia does not warrant discontinuing 
the use of the drug if one is dealing with a serious illness. Small 
frequent transfusions replace the loss in hemoglobin. Our patient 
received transfusions of 250 cc. of citrated blood daily for five days. 
Unquestionably these transfusions had much to do with the boy’s 
recovery. Yet we were impressed by the startling improvement he 
showed while he was receiving sulfapyridine therapy. 

SUMMARY 

A recovery following thrombosis of the cavernous sinus is presented. 

The details of the rap}' are given. Sulfapyridine was used as a chemo- 
therapeutic agent; a total of 63 Gm. (945 grains) was administered. 
Excepting mild cyanosis, no subjective or objective reaction to the drug 
was observed. 

The diagnosis of cavernous sinus thrombosis was made on both 
clinical and laboratory findings and is offered for inspection and 
criticism. 


15. Marshall, E. IC, cited by Long and Bliss, 11 p. 230. 



A SIMPLIFIED TECHNIC FOR THE CONSTRUCTION 
OF LIFE MASKS OF LATEX RUBBER 


SAMUEL PELUSE, M.D. 

LOS ANGELES 

Life masks made of latex rubber have many advantages over models 
composed of other materials, such as wax, plaster of paris and similar 
substances. Rubber models are unbreakable and unaltered by rough 
usage. Storage problems are simplified, as the models may be stacked 
high in small spaces without damage. Flexibility of reproduced features 
facilitates the preoperative planning of reconstructive surgical operations 
about the face. Mounting of these models is relatively simple and 
effective. 

The construction of life masks of latex rubber in accordance with 
my technic necessitates a practical knowledge of moulage materials and 
of plaster of paris molds. The familiar method of constructing a plaster 
of paris mold directly from the subject’s face has been discarded for 
several reasons, namely, premature separation of the rubber in the mold, 
due to the grease used as a separating medium on the face ; loss of skin 
texture and detail; difficulty of modeling the defects in the resultant 
mold, and inadvisability of pouring plaster of paris on the subject’s face 
while the eyes are open. 

MATERIALS 

A list of the materials used in my process of constructing a finished 
life mask in rubber follows : 

1. A piece of flexible wire 1 about 18 inches (45 cm.) long for out- 
lining the contour of the face. 

2. A rigid piece of cardboard about 15 inches (38 cm.) square. 

3. Thermometer, spatula and several inexpensive brushes about 
1 inch (2.5 cm.) wide. 

4. Commerical hydrocolloidal compound 2 for making the “negative” 
impression of the subject’s face. 

5. Plaster of paris bandages. 

From the Department of Otology, Rln'nology and Laryngology, University of 
Illinois College of Medicine. 

1. Ordinary solid soldering wire is used. 

2. The commercial hydrocolloidal compound employed is that known as plastico 
moulage. The supply used by me was furnished by the manufacturer Technical 
Supply Company, Palo Alto, Calif. 
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6. Wax compound 3 for the wax “positive” cast. 

7 . Modeling clay to repair defects and trim up the wax cast. 

8. Plaster of paris. 4 

9. Liquid latex rubber. 

OUTLINE OF THE PROCESS 

1. Constructing the “negative” impression (mold) with the hydro- 
colloidal compound. 

2. Casting the wax “positive” (cast). 

3. Modeling and correcting the defects of the wax cast with modeling 
clay. 

4. Preparing the plaster of paris mold from the modeled wax cast. 

5. Building the latex rubber “positive” cast in the plaster of paris 
mold. 

6. Inserting the glass eyes. 

7 . Mounting the finished latex rubber model. 

TECHNIC IN DETAIL 

1. Constructing the “ Negative ” Impression (Mold) with the Hydro- 
colloidal Compound (Moulage Material). 

A. Preparing the moulage compound. 

About 5 pounds (2.3 Kg.) of the hydrocolloidal compound is melted 
in a 2 quart (1,890 cc.) double boiler until the material has a smooth, 
thick, creamy consistency. The lumps are worked out with a spatula 
or potato masher. One to one and a half hours is allowed for melting 
the moulage. 

The material is cooled to approximately 110 F., and at this tempera- 
ture it should just flow from the spatula to be the proper consistency 
for application. If the material appears too thick, small amounts of 
water may be added and mixed thoroughly until it flows. 

B. Making the moulage “negative” (mold). 

(1) Preparing the patient. No preparation of the face is necessary. 
The subject is placed in a comfortable reclining chair or allowed to lie 
supine on a table, with the chin well up, so that the neck line is smooth 
of wrinkles. 

(2) Cutting the cardboard form. If the mask to be made does not 
include the ears a cardboard form is made. A soft, flexible wire 
(fig. 1 A) is passed over the vertex of the head, down in front of both 

3. A commercial wax compound known as plastico posmoulage is used; this 
was supplied me by the manufacturer, the Technical Supply Company. 

4. The plaster of paris used is a hard type known as bydrocal (a product of 
the United States Gypsum Co.). 
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ears and under the chin, the wire being shaped closely to the face. This 
shaped wire is outlined in pencil on a square piece of rigid cardboard. 
The penciled outline is cut out with a sharp knife, and the form is tried 
on the subject’s face. It should fit snugly, but not too tightly to distort 
the soft parts, resting lightly on both tragi (in front of the ears). 
A folded towel placed over the thyroid cartilage supports the board on 
the neck. The hair is snugly fitted to the scalp by the shaped cardboard. 

(3) Applying the moulage material. The subject’s eyes may be 
cast open or closed. The following process describes the technic of 
casting with the eyes open: The first application begins in the region 
of the neck under the chin (fig. IB). The warm moulage material is 
brushed upward from the cardboard along the neck to the chin and 
worked over the chin to the lower lip. It is necessary to brush briskly 
in order to avoid the forming of air bubbles. However, the material is 
laid gently over the lips with no brushing in order to avoid distortion 
of the lip contour. The material is then brushed along the side of the 
face, the application of this first layer being upward always. The 
upward motion is essential to avoid sagging of the facial muscles because 
of the heavy moulage material. 

In the region of the nose, the brushing may be downward over the 
dorsum and alae. A small size, no. 10, camel’s hair brush is used to 
form the nostrils. The material is worked rapidly over the columellar 
and alar regions, some being brushed into the nares. If some of^ the 
substance accidentally obstructs breathing, two or three sharp exhala- 
tions by the subject will clear the air passages. It is important that the 
breathing be unobstructed, as the subject may become panicky and 
interfere with the work done so far. 

The operator should speak reassuringly to the subject during the 
entire process, and communication is carried on by means of paper and 
pencil provided for that purpose. 

The application of the moulage material about the open eyes needs 
special attention. The subject is instructed to stare ceilingward and 
cautioned about blinking for a short period. With the camel’s hair 
brush, a thin layer is placed on the upper lid and allowed to flow to the 
eyelashes. The inner canthus next is shaped, and a heavy layer is con- 
structed over the upper lid by repeated applications of moulage. 5 

The eyebrow is covered by allowing the material to floiv over the 
hairs. Moulage material Is never brushed into hairy areas. The oppo- 
site upper eyelid and eyebrow are treated similarly. 

5. Moulage material is not injurious to the cornea ; I use it regularly to 
make impressions (molds) of the eyeball for contact lens construction. If it is 
desired to cast the subject with eyes closed, the process is similar except that the 
moulage material is brushed gently over the closed lids. 



958 


ARCHIVES OP OTOLARYNGOLOGY 


The lower lids are covered by brushing the material to the lashes, 
and a thick layer is formed by repeated applications. If the subject 
blinks while the moulage material is still warm no harm is done, as the 
material will stretch a short distance and follow the lids. However, 
after the material has set, blinking will cause the lids to pull away, 
leaving behind well formed impressions. 

The forehead is covered by brushing and the hair by allowing the 
material to flow over the surface. The desired thickness of the mold, 
which is approximately jkj inch (1.91 cm.), is attained by heaping up 
the material over the first layer. 

An electric fan is an aid in cooling and hardening the mass. When 
the mass has cooled, it is well to palpate over the whole surface for thin 



Fig. 1. — A, the first step in the process of casting a life mask of latex rubber 
made with the subject’s eyes open. A soft, flexible wire is used for outlining the 
coutour of the face. B, the cardboard cut out and in place. The subject is 
supine with the chin elevated. The beginning of the application of the moulage 
material at the neck line is shown. 

spots. If present, these may be reenforced by applying additional 
material over the areas. This new material is then cooled. 

The moulage material when hardened is flexible, and a rigid support 
of some backing material is necessary to maintain its shape. Plaster of 
paris is satisfactory for this purpose and is applied in the form of 
bandage rolls. 

(4) Preparing the plaster of paris bandages. These bandages may 
be purchased but can be made quite inexpensively, as follows : A roll of 
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crinolin, 4 inches (10 cm.) wide and 100 yards (91 meters) long, and 
10 pounds (4.5 Kg.) of quick-setting dental plaster will make sufficient 
bandages for numerous masks. The plaster is rubbed into the crinolin 
mesh, about 5 foot (150 cm.) lengths being used to make up each roll. 
These lengths are rolled loosely and wrapped in tissue paper until ready 
for use. About three or four of these rolls are sufficient for one mask. 

(5) Making the paster of paris shell. One of the plaster of paris 
rolls is laid in a deep basin of water and when the bubbling ceases is 
picked up by the ends and gently squeezed until the excess water 
is pressed out. This procedure retains the plaster in the roll. 



Fig. 2. — A, the moulage material covering the entire face has been allowed to 
harden. The eyes are open and the nostrils unobstructed. The picture shows 
the first step in the reenforcement of the mold by using plaster of paris cross struts. 
B, the entire mold reenforced by being covered with a plaster of paris shell. 

The first application of the wet plaster of paris is in the form of 
reenforcing cross struts (fig. 2 A). These are constructed by cutting 
four layers of bandage about 1 foot (30 cm.) long from the wet plaster 
roll and shaping them into a thick strip about 1 inch (2.5 cm.) wide by 
compressing the layers between the fingers the full length of the strip. 
This band, or strut, is placed lengthwise on the mold, starting over the 
forehead area and extending down over the dorsum of the nose, 
columella and chin. It is shaped snugly to the contour of the nose, care 
being taken not to block off the nares. 

A second strut, about S inches (20 cm.) long and 1 inch (2.5 cm.) 
wide, is similarly made and placed crosswise over the first one at ri°ht 



960 


ARCHIVES OF OTOLARYNGOLOGY 


angles, starting at the tip of the nasal region and being molded to the 
alar areas and across the face. 

T he shell is completed by applying the wet plaster of paris bandages 
around the mold, starting at the base in direct contact with the card- 
board, with each succeeding layer overlapping the preceding one about 
one third of the width, and working upward toward the outer canthus 
of the eye (fig. 2 B). An electric fan aids in hardening the shell 
rapidly. 



Fig. 3. — Removing the wax from the moulage mold. 


(6) Removing the impression material from the face. As soon as 
the plaster shell is dry and hard the mold is ready for removal. The 
operator places one hand over the shell so that the structure of crossed 
struts rests in the palm and supports the mold while the subject sits up 
and bends forward as far as possible. The mold is allowed to come 
away gently while the subject moves the muscles of the face. The clun 
is freed first. The hair is allowed to pull away last, care being taken at 
this point, as the hair may be embedded in the moulage material. The 
mold is examined and all loose particles removed with the camel s 
hair brush. 

2. Casting' the Wax "Positive." 
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There are two methods of making the wax positive. One is to pour 
in the melted wax and brush and roll it over the mold. The other is to 
brush it in entirely. In my technic the method used is the brushing-in, 
as the holes in the mold left by the eyes and nares preclude pouring 
in the wax. 

A. Brushing in the wax. The wax is melted in a double boiler and 
brushed into the mold, preferably starting at the neck line and working 
upward. The brushing is done rapidly and firmly to avoid air bubbles. 
Each succeeding brushful overlaps the last one, advancing thus over the 
whole mold. 



Fig. 4. — A, wax cast modeled and anchored to the board with modeling clay. 
Glass eyes have been inserted (artificial eyes may be sculptured with modeling 
clay if glass ones are not available). The clay dam is in place, in preparation for 
the making of the plaster of paris mold. B, the inside of the plaster of paris mold 
made from the wax cast shown in A. 

B. Reenforcing the cast. After a thick layer of wax has been 
applied, a more rigid cast is made by reenforcing with gauze. Melted 
wax is brushed into the meshes of several layers of gauze laid over the 
first layer of wax. The finished cast should be about % inch (0.3 cm.) 
thick. It is cooled rapidly by allowing cold water to run gently into 
it and then carefully removed from the mold (fig. 3). 

3. Modeling and Correcting the Dejects in the Wax Cast with 
Modeling Clay. 
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Defects such as projections and humps are removed with a sharp 
knife or common wood-carving chisel. Depressed defects are remedied 
with modeling clay. This clay is also used for modeling the hair and 
improving the eyebrows. The nostrils are trimmed with a chisel. 

The eyelids, upper and lower, are trimmed with a chisel and 
smoothed with clay. The palpebral fissures are preserved by the use 
of modeling clay or by fitting artificial eyes to the back of the lids. If 
clay is used, the eyeball contour may be sculptured with a modeling tool. 
If artificial eyes are used, the back of the lids may be shaped by melting 
the wax with an electric hotpoint and securing the artificial eyes in place 
with melted wax (fig. 4 A). 

4. Preparing the Plaster of Paris Mold from -the Modeled Wax Cast. 

The modeled mask is placed on a smooth board, face up, and the 
edges of the mask are anchored to the board with clay. A separating 
medium of clear lacquer or liquid soap is brushed over the clay areas. 
This material has a double function. It prevents the oil in the clay from 
penetrating the plaster mold and in addition acts as a means of sepa- 
rating the clay readily from the plaster. 

With the modeling clay, a small dam is constructed about 1 inch 
(2.5 cm.) high, encircling the mask, about an inch of space being allowed 
between the mask edge and the dam (fig. 4 A). 

A hard plaster of paris 4 is employed for the negative (mold). The 
quantity used is determined by the size of the model. For the average- 
sized mask about 3 pints (1,420 cc.) of water is poured into a large 
basin and the dry plaster of paris is sprinkled over the water by handfuls 
until small heaps of dry plaster remain on the surface of the water. It is 
customary to wait three minutes to allow the plaster to soak thoroughly 
and then stir rapidly with a spoon or with the hand until a fine, lumpless 
mixture is formed. When the mixture begins to set and is the con- 
sistency of thick cream, it is picked up in a cup and poured over the 
features, the mixture meanwhile being brushed well into the hair, eyes, 
nostrils and all crevices with the camel’s hair brush. 

A good deal of the plaster mixture will flow off into the gutter made 
by the clay, but it must be continually played over the features until a 
thick shell is formed, extending about 1 inch (2.5 cm.) over the highest 
point, which is the nasal tip. A fiat surface is made on the top of the 
shell with the spatula so that the shell will remain level when turned up. 

When the plaster has set, the shell is lifted from the board and 
turned or ? er and the wax model removed. The heat generated while the 
plaster is setting softens the wax, making it pliable and easily removable 
with gentle manipulation. Any wax which remains firmly adherent 
may be floated off by allowing a stream of hot water to play over this 
area in the plaster mold. 
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Defects in the plaster of paris mold, such as air holes and broken 
areas, are repaired at once with a fresh plaster of paris mixture and a 
camel J s hair brush. The completed mold is shown in figure 4 B. 

5. Building the Latex Rubber “ Positive ” Cast in the Plaster Mold. 

The plaster mold is thoroughly dried on a hot radiator or in an oven 
kept at approximately 150 F., with the oven door slightly open. Grease 
or oil is detrimental to the rubber cast, causing the rubber to pull away 
from the plaster, and therefore should not come in contact with the face 
of the mold. 



Fig. 5. — Rubber model removed from the mold shown in 5 B, mounted on a 
board, untinted. The palpebral fissures are intact. 

Latex rubber is a thin white liquid and is applied in the following 
manner: An inexpensive brush about 1 inch (2.5 cm.) wide is prepared 
by dipping the bristles in soapsuds and then squeezing the excess off 
between the fingers. This facilitates the cleansing of the rubber-soaked 
brush after use. The liquid latex is brushed into the mold briskly, all 
bubbles being worked out and a thin, smooth layer of rubber being left 
on the surface of the negative. The first coat is alloAved to dry (air 
vulcanization) thoroughly before the succeeding layers are applied. It 
takes about fifteen minutes to one-half hour to vulcanize in a warm room 
and less time in an oven at 150 F. 

The oven temperature should never exceed 150 F., as the excess heat 
may cause the water in the rubber to A-aporize. thus making the rubber 
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peel from the plaster. Succeeding coats are applied after each preceding 
coat has dried thoroughly. 

After the fifth or sixth layer has been applied, the model is reenforced 
with gauze. A full thickness (8 ply) is placed evenly over the whole 
surface of the mold (except in the region of the palpebral fissures), and 
then the liquid rubber is brushed into the meshes of the gauze. No 
gauze is laid over the palpebral fissures, as these areas are to be cut 
out when the glass eyes are inserted and therefore should remain thin. 
The gauze layer is allowed to vulcanize approximately twenty-four 
hours (air vulcanization) before the final layer of rubber is brushed 
over the entire mold. When this last layer has dried, the rubber model 
is removed from the plaster. 



Fig. 6. — The rubber model (left), in which glass eyes have been inserted and 
which has been tinted and mounted on a board. The finished model is shown in 
comparison with the subject. 

Removal of the rubber model is done gently to avoid breaking off the 
projecting plaster nares. Small portions are stripped away from the 
plaster at a time until the whole model is free, and it is then removed 
(fig. 5). 

6. Inserting the Glass Eyes. 

The thin diaphragm of rubber in the palpebral fissures is cut out 
with sharp scissors. The artificial eyes (color of iris matching the 
subject's) are manipulated in each socket until they are fitted accurately 
and the eyes appear straight. The socket may have to be trimmed with 
scissors or built up with liquid rubber to fit the flat artificial eye. Each 
eye, when properly alined, is held in place temporarily with adhesive 
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tape, and liquid latex is painted around the points of contact between the 
glass and the rubber socket and is allowed to vulcanize in place. 

Artificial eyelashes 6 may be attached by cutting a deep groove along 
the full length of the upper lid with a sharp knife or a razor blade, keep- 
ing as close to the edge as possible. The base of the eyelash is inserted 
with a needle and anchored in place by applying a thin layer of liquid 
latex over the cut edge of the eyelid. The lashes in the lower lids may be 
painted in with a fine camel’s hair brush and an appropriate color. 

7. Mounting the Finished Latex Rubber Model. 

Tinting of the models is accomplished with an air brush and special 
lacquers. This process is involved and will not be described in this 
paper. However, the untinted model may be mounted with pleasing 
results (fig. 5). This mounting is accomplished by trimming the thin 
projecting edge of rubber encircling the base of the model to a width of 
about x /- 2 . inch (1.3 cm.) and then, with ordinary small tacks, securing 
the projecting edge to an inexpensive breadboard. 

A comparison of the finished model with the subject is shown in 
figure 6. The rubber model (left) has been tinted, and the glass eyes 
and artificial eyelashes have been inserted. 

SUMMARY AND COMMENT 

An economical method for the preparation and preservation of life 
masks made of latex rubber is described. 

To any one doing plastic surgical procedure it is a valuable asset for 
preoperative planning and for record purposes. 

This process has been taught as a part of postgraduate instruction 
in the department of otology, rhinology and laryngology of the Univer- 
sity of Illinois College of Medicine for the past two years, and great 
interest has been evidenced when this material has been exhibited. 

Latex rubber models have proved an excellent medium for instruc- 
tional purposes in that department. 

Knowledge of the preparation of life masks is the basis for the 
construction of prosthesis (rubber), a field in which the department has 
pioneered for the past fifteen years. 7 

Dr. Francis L. Lederer and Dr. Noah Fox gave me encouragement and 
inspiration in this work. 

710 South Union. 

6. Artificial eyelashes may be purchased in any cosmetic shop. 

7. Lederer, F. L. : Prosthetic Aids in Reconstructive Surgery About the 
Head, Arch. Otolaryng. 8:531 (Nov.) 192S. 
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LYMPHANGIOMAS OF THE TONGUE 

James P. Rigg, M.D., and Richard Waldapi-el, M.D., Grand Junction, Colo. 

Enlargement of the tongue may be produced by various processes. 
Among those of nonin fectious and nonmalignant nature the lymph- 
angiomas represent a group of special interest and significance. They 
are not frequent, and various details of their occurrence and pathologic 
nature are still veiled in darkness. Every new report about such tumors 
is of importance and apt to make members of the medical profession 
more familiar with the nature of this growth. 

The first pictured description of a clinical condition of this type is 
found in Virchow’s article (1854) 1 “About Macroglossia and Pathologic 
New Formations of Striated Muscle Fibers,” in which he showed that 
this type of enlargement is not a hypertrophy of the muscle tissue of 
the tongue as former authors thought and laid the basis of modern 
pathologic, anatomic and histologic knowledge of these tumors of the 
tongue. 

Much of Virchow’s description is still valid today; in some details 
knowledge has been enriched and somewhat changed by later investi- 
gators. 2 The mode of development of the tumors is still discussed; the 
most accepted theory is that the primary growth is a new formation of 
lymph vessels from a congenital anlage; another theory is that lingual 
lymph spaces become dilated, especially under the influence of inflam- 
matory processes, and then penetrate more and more the surrounding 
tissue. It is of interest to note that the formations show, in the oral 
cavity, a predilection for places where in the embryologic development 
fissures were present and subsequent]) - were closed. They are often 
noticed in childhood but remain small for a long time and then suddenly 
are exacerbated, usually as the result of an inflammatory process, after 
dentition or before puberty. Superficial trauma may bring about infec- 
tion of the whole cavernous system of the growth. After such infectious 
attacks the tumor does not recede at all or only partially recedes, so 
that during life the tongue becomes bigger and bigger. The character- 
istic detail in the clinical picture of this enlargement is the granulating 
surface, which is formed by smaller and larger vesicles filled with fluid. 

Today these formations are divided into three types. 

From the Eye, Ear, Nose and Throat Clinic. 

Presented before the Colorado Otolaryngological Society, Denver, Sept. 30, 
1939. 

1. Virchow, J. : Ueber Makroglossie und pathologische Neubildung von 
quergestreiften Muskelfasern, Virchows Arch. f. path. Anat. 7:127, 1854. 

2. Mikulicz, J., and Kummel, W. : Die Krankheiten des Mundes, Jena, G. 
Fischer, 1922. Spencer, W., and Cade, S. : Diseases of the Tongue, Philadelphia, 
P. Blakiston’s Son & Co., 1931. These books contain a complete bibliography. 


966 



RIGG-WALDAPF EL— LYMPHANGIOMAS OF TONGUE 967 


1. The nodular or wart-shaped lymphangioma, which, in the form of 
smaller and larger tumors, is elevated above the surface of the tongue, 
mostly on the margin and on the base, and gives the appearance of 
hypertrophy of the papillae of the tongue, but when the growth is 
exactly examined with a loop the vesicles mentioned are discernible. 

2. The diffuse lymphangioma, the real “macroglossia,” which also 
shows the characteristic small vesicles but in which, from these vesicles, 
not isolated little masses but the affected part of the tongue as a whole 
is diffusely enlarged. 

3. The cystic lymphangioma, or the lymph cyst, mentioned only to 
complete the picture, which represents a great rarity and consists of one 
big lymph cavity which is regarded as a lymph cyst. 

Every tumor, as already mentioned, has its own peculiarities, brings 
out new details and more fully completes the knowledge of this interest- 



Fig. 1.— Diffuse lymphangioma of the tongue. A, view from the front; L indi- 
cates the main tumor. B, view from the side ; L indicates main tumor and Li the 
second tumor. 


ing formation on the tongue. In the following case reports observations 
and findings are presented which will enhance knowledge concerning 
types 1 and 2. 

REPORT OF CASES 

Case 1. — A youth, B. St. J., aged 18, reported to the office with the following 
history: At the age of 5 years he bit his tongue, and the lesion looked like a 
blood blister for a while. It improved somewhat, but he again bit his tongue, 
which grew slowly until it showed its present size and shape. This picture had 
persisted for the past four or five years without any appreciable change. The 
whole tumor seemed to have first started under the tongue and only later on had 
spread over the upper surface of the tongue. The patient did not fee! any dis- 
comfort when eating, and the condition did not bother him in any respect. 

The tongue (fig. 1 A) represented an impressive picture. Two distinct areas 
appeared on the upper surface. On the right half was the normal surface of the 
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tongue, showing no pathologic change; the left half was elevated high above 
the normal right part and consisted of harder and more elastic tissue. The left 
part had rough granulations of the surface, which, as was to be recognized with 
the naked eye and, still better, with the loop, were caused by innumerable small 
vesicles, the contents of which were partially clear, partially opaque and partially 
blue-reddish. On several places furrows or prints of the teeth were imprinted, 
and yet on others— in the picture beside the middle line— the epithelium seemed 
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Fig. 2. — Vertical section through the epithelium, the subepithelial layer and the 
substance of the tongue. A indicates the epithelium; B, the cornified layer; C, the 
lacunas ; D, a group of communicating lacunas ; E, a lacuna in the epithelium ; F, 
a subepithelial lacuna, and H, the septums of connective tissue between the lacunas. 


to be lacking. The whole left part of the tongue was considerably enlarged. The 
tissue which caused the enlargement was sharply limited against the middle of 
the tongue ; it reached backward to the circumvallate papillae, immediately beyond 
which was normal tongue tissue again. The same rather sharp delimitation at the 
margin was noted along the lateral edge. 

However, a most interesting observation was made on lifting the tongue. 
Independent and separated from the one described by a zone of normal tissue at 
the lateral margin of the tongue, another, smaller, mass was to be seen under the 
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tongue to the left of the frenulum (fig. IB). It ran obliquely from below the left 
margin down toward the frenulum. It had the same appearance as the main tumor 
but was separated from it by normal tissue at the lateral margin of the tongue 
and had no connection with it. 

The diagnosis was not difficult after these details had been observed. The 
condition was diffuse lymphangioma. The patient had no particular discomfort 
at that time, was satisfied with his condition and refused any specific treatment. 

Case 2. 3 — A 06 year old patient had noticed, supposedly only three weeks pre- 
viously, a spot on the tip of the tongue which bled easily. At the time of the 
examination a whitish granulated and lobulated mass of about 1 cm. in diameter 



Fig. 3. — Advancing of the lacunar tissue against and into the epithelium. A 
indicates the epithelium; B, the lacunas; C, a meshwork of epithelium, and D, 
leukolvmphocytic infiltration. 

which did not bleed existed at the tip of the tongue. Treatment was surgical 
removal with the area under local anesthesia. 

In this case also the clinical diagnosis was not difficult. The tumor was similar 
to that in case 1 but differed from it in its localization, size, consistency and 
appearance. The characteristic granulated surface was caused by the formation of 
vesicles. The condition may be classified, after what we have said, as node-shaped 
lymphangioma of the tongue. 

3. The second case is reported by permission of Dr. W. C. Black, Head of the 
department of Pathology of the University of Colorado School of Medicine. 
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Complete explanation is brought about by the microscopic examination, which, 
on account of the interest which the case presents, will be discussed in detail. A 
section into the tumor vertical to the epithelium of the tongue (fig. 2) shows at 
this site the epithelium intact but hypertrophic, irregular and cornified. Below 
it, in the subepithelial layer and in the substance of the tongue, where the muscles 
of the tongue are to be expected, a tissue is to be seen which is characterized by 
vast numbers of lacunas. These lacunas, which prevail in the picture, extend sub- 
epithelially, close to the epithelium and in some places into the epithelium itself. 
In other places, figure 3 for example, the subepithelial cavernous tissue grows 
between the hypertrophic processes of the epithelium into the epithelium, and the 
epithelium itself becomes spongy, the layers in a way loosening themselves, so that 
an intcrepithelial meshwork arises with innumerable small cavities, which almost 
reach to the surface. 

The lacunas of the cavernous tissue (fig. 4) show various shapes and sizes, 
round, oval or slit-shaped. But they all show essentially the same fundamental 
structure: They have a thin wall and are covered inside by a one-celled row of 
endothelial cells (fig. S). These cavities are in some places rare; in others, 
extremely numerous ; they may be confluenced and then spread out in labyrinthine 
nature. The lacunas are separated by septums of various widths, consisting of con- 
nective tissue fibers and sometimes slight!}' edematous tissue, which, accidentally 
depending on the inflammatory condition on the surface, show lcukolymphocytic 
infiltration, and seldom a muscle fiber is to be seen. 

Of interest are the contents of the cavities, which figure 4 exemplifies. They are 
not uniform but unique in their variances. Besides sporadic empty ones, a majority 
containing a homogeneous fluid is to be observed ; others in addition to the fluid con- 
tain a few lymphocytes, and, finally, some, but fewer, contain blood with all its 
constituents, red and white blood cells. 

These lacunas are in their structure and contents identical with the ones first 
described by Virchow and regarded as lymph vessels. The entire formation, there- 
fore, according to this histologic observation, is to be classified as lymph vessel 
tumor or lymphangioma, 

COMMENT 

The findings allow the following comments : 

1. The diffuse lymphangioma could be traced in our case to early 
youth, which fact speaks more for a congenital anlage. A traumatic 
or inflammatory basis is to be ruled out in both cases, for neither clini- 
cally nor microscopically are any inflammatory signs to be proved. 

2. For the first time occurrence on two separate areas, or double 
occurrence, of lymphangioma is described, without a visible macroscopic 
relation between the two tumorous areas (case 1). This finding speaks 
for a common congenital origin of both tumors, not inflammatory in 
nature. 

3. The occurrence of two different lymphangiomas on the same 
tongue gives especially interesting information on the favorite site for 
the development of this tumor. 

The tongue develops in the third embryonal week from an anterior 
anlage coming from the mandibular arch, from bilateral thickenings and 
from a posterior paired anlage from both hyoid arches. The line of 
fusion between the anterior and the posterior anlage is marked in the 
adult by a V-shaped furrow along the line of the circumvallate papillae, 
in the apex of which lies the foramen caecum. It is now extremely 
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interesting that both lymphangiomas of the same tongue were lying 
within the limits of such fissures in the embryonal development beyond 
which they did not extend. The large main lymphangioma of the first 
case was limited medially by the central line of fusion between the two 



Fig. 4. — Lacunas and their contents. A indicates a lacuna filled with serous 
fluid ; B, a lacuna filled with serous fluid and some lymphocytes ; C, a lacuna filled 
with red and white blood cells, and D, the septums between lacunas. 



Fig. S. — Lacunas under higher power. A indicates a lacuna; B, red and white 
blood cells ; C, the wall (endothelial cells) ; D, the epithelium, and E, the inter- 
lacunar tissue. 
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thickenings of the anterior anlage and posteriorly by the embryonal 
fissure between the anterior and the posterior anlage of the tongue. 
While it spread slowly against the latter, the mass ended sharply at the 
former, with overhanging walls. The same was true of the small mass 
on the inferior surface of the tongue. It also originated from the cen- 
tral line of the tongue, like the superior one, but remained smaller and 
did not extend farther posteriorly. It must be assumed that there is 
some developmental arrest along the border of the embryonal tissue of 
the arches, which is dormant and then sometime during life takes on 
the peculiar lymph vessel change, forming fymphangiomas and specifi- 
cally confined within definite boundaries. This observation of a double 
lymphangioma on the same tongue significantly supports the theory of 
the fissural development of lymphangiomas and of their embryonal 
origin. 

4. The lymphangiomatous tissue substitutes the normal lingual 
tissue; the enlargement of the affected areas of the tongue, i. e., the 
macroglossia, is not brought about by hypertrophy of the lingual muscle 
fibers but, as Virchow previously stated, by augmentation and dilata- 
tion of the cavernous lacunas. In substantiation of this evidence muscle 
fibers are mostly absent or rare in the affected areas ; they have become 
atrophic and have practically disappeared from this part of the tongue. 

5. The lacunas in the cases described are filled partially with lymph 
and partially with blood, so that the name “hemolymphangioma” would be 
justified. About the development of the blood in these lacunas there 
are divergent opinions. While some authors assume that there is a 
new formation of blood vessels in such growths, others are of the 
opinion that there is secondary filling of the cavities with blood by 
erosion of blood vessels the walls of which have been thinned by the 
growing lymphangioma and which break through during a traumatic 
insult or one of the inflammatory attacks. The blood, according to the 
latter conception, then fills some of the dilated lymph-vascular areas. 
Our findings speak for the latter assumption; in none of the sections 
were larger blood vessels to be seen; the cavities were histologically 
almost without exception dilated lymph vessels, and even those which 
were filled with blood did not look different from the others. They 
were enlarged lymph vessels into which blood vessels must have eroded 
secondarily. 

The diagnosis of these tumors, after what has been described, is 
confirmed or supported by the macroscopic picture of the blisters and 
the microscopic picture of the lacunas. In the differential diagnosis 
sometimes a malignant tumor could be considered, but such a growth 
is easily differentiated from lymphangioma by the history, the course, 
and the histologic examination. 

The prognosis is mostly good; however, the frequent injuries to 
which the enlarged tongue is exposed cause a permanent danger of 
infection, which, even with apparent freedom from symptoms, as m 
our first case, makes treatment advisable. 

The therapy of choice is radical excision if one is dealing with 
small, circumscribed tumors ; with extensive, diffuse tumors the entire 
mass cannot be removed, but it is possible, by a combination of several 
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excisions of wedge-shaped sections of tissue, in different directions, to 
reduce the tongue so much that it has space in the oral cavity. Igni- 
puncture and radium therapy for such tumors have not proved as 

successful as they have for those of the blood vessel type. 

SUMMARY 

The clinical and histologic picture of lymphangioma of the tongue 
is illustrated by the presentation of 2 cases, and on the basis of the 
observations a contribution is furnished to the knowledge of the origin 
and pathogenesis of this tumor. 



OTITIS EXTERNA DIFFUSA ASSOCIATED WITH 
SECONDARY ANEMIA 

John E. Alexander, M.D., Arlington, Va. 

While I hesitate to report on a clinical entity commonly encountered 
by otolaryngologists, I feel that since I learned something from these 
cases, they are worth at least a passing comment. 

REPORT OF CASES 

Case 1. — A 28 year old white woman complained of pain in the right ear and 
in the postauricular region. The bony portion of the canal of the right ear was 
uniformly beefy red; the drum, while slightly red, was thought to be normal, as 
was borne out by further clinical tests. The patient was given local treatment, 
such as the application of packs wet with cresatin-Sulzberger (metacresylacetate) 
and the exposure of the affected regions to heat. There was immediate improve- 
ment, but after several treatments the original condition recurred. After about 
six weeks of painstaking treatment, including the administration of a Staphylococcus 
aureus and Staphylococcus albus vaccine, the condition was about the same. The 
patient suggested that she might be anemic; after a cursory examination of her 
conjunctivas I thought her suggestion good. I referred her to her family physician, 
who reported as follows: hemoglobin 60 per cent and red blood cells 3,000,000. 
When questioned as to the cause of the condition of the blood, the physician 
replied that she did not know it although she had tried to find out; the diet was 
normal ; the menstrual history was not unusual, and the patient was not suffering 
from any other pathologic condition. At any rate, after two injections of liver 
extract and discontinuance of local treatment, the condition began to improve and 
promptly disappeared. There has been no recurrence to date, after an interval 
of four months. 

Case 2. — A 12 year old white boy complained of pain in the left ear and 
swelling of the glands of the neck. Examination revealed a large furuncle near 
the external auditory meatus on the lower wall. This was promptly incised and 
drained. A moderate amount of frank pus was obtained. This condition subsided. 
Two days later the patient returned, complaining of the persistence of pain. The 
incised furuncle was well on the road to recovery, but the skin over the bony 
portion of the canal was diffusely red and exquisitely tender; hence a diagnosis 
of otitis externa diffusa was added. Local treatment was employed for a few 
days and the furuncle disappeared, but the diffuse inflammation of the canal grew 
worse. Without waiting for the patient to suggest it in this instance, I referred 
him to a general practitioner, who reported secondary anemia, with a hemoglobin 
content of 60 per cent and a red blood cell count of 3,000,000. This proved to be 
a nutritional type of secondary anemia. After five days of oral administration 
of liver extract the condition had disappeared and has not recurred in three months. 

Case 3. — A 68 year old white woman presented herself, complaining of pain 
in both ears of three days’ duration, and gave a history of an inflammation of 
both aural canals one year previously that lasted one month with recurrences. 
Both canals were diffusely red, especially over the bony portions. I finally per- 
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suaded the patient to have a blood count done, although she remonstrated that 
she had recently had a general check-up and that if she had had anemia her doctor 
would certainly have detected it. Her report came back, “very mild secondary 
anemia,” with a hemoglobin value of 70 per cent and a red blood cell count of 
3,000,000. At any rate, the patient was given a course of treatment with liver 
extract by mouth as well as the usual local therapy. The condition subsided in 
one week and has not appeared since, after an interval of three months. This 
patient, according to symptoms and signs, had by far the worst involvement of 
the three. The anemia in this patient was most probably also of the nutritional 
type. 

CONCLUSION 

While the local treatment for this disease is fairly well standardized, 
I wonder if some of the more protracted or obstinate examples might 
not be traceable to relatively mild secondary anemia. At least, judging 
from my own meager experience, I want a red cell count and a hemo- 
globin determination made in my future cases of otitis externa diffusa. 

3115 Wilson Boulevard. 



Clinical Notes; New Instruments and Technics 


A POSITIVE METHOD FOR ABLATION OF SEPTO- 
TURBINAL SYNECHIAE 

Charles Firestone, M.D., Seattle 

Adhesions arising between the nasal septum and the turbinate bones are ordi- 
narily the result of trauma, operative or otherwise. On rare occasions ulcerative 
lesions arising in the course of systemic diseases produce syncchiae. It is my 
experience that of those adhesions occurring as a result of trauma, the postoperative 
are the most common. Owing to the turgesccnce of the lower turbinate bones and 
the increased width of the septum at its base, narrowing the nasal channel in that 
location, syncchiae often occur between these two structures after operative pro- 
cedure. One not infrequently, however, encounters adhesions higher, in the region 
of bony septal spurs, and between the septum and a bullous middle turbinate. 
The usual history in the latter cases is that a diagnosis of sinal disease had been 
made and the area subjected to instrumentation, operative or applicative. 

Syncchiae, per se, while constituting abnormal structures, arc harmless as 
structural pathologic entities. They, however, produce symptoms of which the 
patient is conscious. To the patient they give the feeling of the presence of some- 
thing foreign in the nasal chamber. This feeling is imparted to him by contact of 
two areas normally separated. He at times interprets them by his complaint 
of the feeling of a foreign body in the nasal channel, even if these adhesions are 
small. According to the extent of the adhesions the patient experiences a lesser 
or greater sensation of fulness in his nose, which blowing only partially relieves, 
and the symptom complex of obstructed sinal drainage with its attendant train 
of symptoms, the severity of which is more or less directly proportional to the 
location and extent of involvement. In the region of these synechiae one generally 
finds an accumulation of mucus, sometimes viscid and free and sometimes adherent 
to the synechiae by the crusting of the layer adjacent to the scar tissue forming 
the adhesions. 

For some reason, the treatment of synechiae has not received adequate attention 
in rhinologic textbooks. If the subject is mentioned at all, the treatment advised 
is separation of the adhesions with subsequent applications of ointments or other 
medicaments, in an effort to keep the tissues from reestablishing contact and ulti- 
mately readhering. In my cases this method of treatment has always required 
prolonged observation, and the results have often been unsuccessful. Each office 
visit necessitates an application of medicaments, and these applications tend of 
themselves to induce factors favorable to the reestablishment of the adhesion, as 
they disturb the healing processes. 

In consequence of these experiences, I have devised a procedure which in mj 
hands has shortened the period of treatment and proved wholly successful. The 
procedure follows : 

The nasal chamber to be operated on is thoroughly anesthetized by the topical 
application of a S per cent solution of cocaine hydrochloride to which 15 drops 
of epinephrine hydrochloride to the drachm (3.88 Gm.) has been added. Into 
the septal and the turbinate adhesive area is then injected a 1 per cent solution 
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of procaine hydrochloride and epinephrine hydrochloride (epinephrine hydro- 
chloride 10 drops to the ounce [30 cc.]) for a considerable distance beyond their 
borders, injection into each of these areas being made separately. The adhesion 
is then severed close to the septum, the eschar being left adherent to the turbinate 
mucosa. The eschar, together with a crateriform portion of the mucosa, is com- 
pletely excised from the turbinate mucosa. This crater is then curetted all the 
way down to the turbinate bone so as to produce an elliptoid crater, the longer 
axis of which is in a vertical position. Next, the mucosa is undermined sufficiently 
to allow loosening and approximation of the mucus-surfaced lips of the prepared 
elliptic crater, and is sutured. This produces a linear scar in place of the 
original irregular scar and of the elliptic one resulting from the operation. This 
linear scar is vertical as a result of the elliptoid craters, having been prepared 
vertically. 

I have not always found it possible to obtain a sufficient flap on the septum, 
as the septal mucosa is thinner and more taut. The septal scar, therefore, becomes 
an individual problem, and is repaired by flap if it is feasible; when this is not 
feasible, it is left to heal, as described later. In the case of a bony spur, I separate 
a flap of the mucosa, excise the scar and by submucous resection remove the spur 
and then lift the flap, to cover the denuded area. If sufficient mucosa has not 
been obtained by this procedure, a portion of the bony maxillary crest of the 
septum is removed after the mucosal flap has been separated, and approximation 
is thus obtained. This flap is always cut horizontally with a view to having the 
resultant linear scar at cross angles to the linear scar on the opposing turbinate 
bone. The linear scars obtained should, theoretically at least, touch at only one 
point. This procedure is not always practical and, indeed, in my hands not 
feasible for some septal locations. When this is the case, the septal scar is not 
interfered with, but is allowed to heal. In instances in which the synechia is 
between the middle turbinate bone and the septum, the synechia is separated close 
to the septum, and the mucous covering of the middle turbinate bone undermined 
and the bony middle turbinate bone crushed, if necessary, to obtain laxity and 
reapproximation of the mucous edges. 

The procedures described so far would be, in my opinion, in themselves an 
improvement over discission of the synechiae and subsequent medicamentary appli- 
cation as generally practiced, even if this discussion were to stop here. However, 
these methods will not succeed in every case, as smaller punctal readhesions may 
form. The desideratum is to keep the two formerly adherent surfaces separated 
during the healing. Complete nasal packs are cumbersome and not well borne, 
for this period, and partial packs have a tendency to move about or be dislodged 
from the location for which they are intended. 

I accomplish this separation by introducing into the nasal channel a thin piece 
of celluloid to both sides of which has been applied a 5 per cent boric acid ointment. 
It is of sufficient length and height to insure its keeping the two formerly adherent 
areas separated during the healing. It rests on the floor of the nasal channel. 
It must be big enough to intervene completely between the two repaired surfaces, 
even when it is displaced by shifts in body position and by nose blowing. It is 
retained in the nose for three weeks, during which period it is inspected twice 
weekly, removed, cleaned and reshaped if necessary. The septal and the turbinal 
wound undergo complete healing in this period, and chances for the recurrence of 
the synechiae are completely eliminated. 

When I find it impractical to produce a linear scar as outlined, I sever the 
synechia close to the turbinate bone, allowing the eschar to adhere to the septum. 

I then remove the eschar close to the septal wall and introduce the celluloid strip. 
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If the syncchial area is extensive, preliminary packing may be necessary. The 
introduction of the separating celluloid strip may then have to be delayed twenty- 
four to forty-eight hours. 

COXCT.17SIO.YS 

1. The treatment of septoturbinal svnechiac by merely severing them is 
inadequate. 

2. The procedure of excision of the eschar and production of linear scars at 
cross angles to each other by means of flaps is the desideratum, as it reduces the 
chances for rcadhesions to form. 

3. The introduction of a medium that separates the hitherto adherent areas and 
the retention of that medium during the healing render the reforming of synechiae 
impossible. 


1433 Medical-Dental Building. 



Progress in Otolaryngology 

Summaries of tlie Bibliographic Material Available in the 

Field of Otolaryngology 


PERORAL ENDOSCOPY 
LOUIS H. CLERF, M.D. 

AND 

F. JOHNSON PUTNEY, M.D. 

PHILADELPHIA 

BRONCHOSCOPY 

Anatomy of the Bronchi . — With recent advances in the knowledge 
of pulmonary diseases and with the necessity for correlating of findings 
by the roentgenologist, the internist, the bronchoscopist and the thoracic 
surgeon, there is need for a more comprehensive description of the 
structure of the bronchi, particularly for one which will permit visuali- 
zation of their distribution to the pulmonary tissue. There has been 
some confusion due to different interpretations of nomenclature by 
different writers. Neil, Gilmour and Gwynne 1 said they considered it 
important to recognize as different entities those branches which supply 
separate pulmonary segments and which bear a different relationship 
to the chest wall. Instead of designating them tertiary bronchi they 
suggested the term segmental bronchi. There appears to be no reason, 
either anatomic or clinical, for subdividing a main bronchus into two or 
more parts. Anatomic and clinical recognition is readily established on 
the basis of the bifurcation and the openings of the various vestibules 
and branches. There is no practical use in giving names to the sub- 
divisions beyond the segmental bronchi. A list of the segmental bronchi 
and the larger subdivisions in the sequence in which they leave the 
tracheobronchial tree is given. 

Acute Laryngotracheobronchitis . — In a report of 6 cases of acute 
infective laryngotracheobronchitis, Font and Ortiz 2 recorded the clinical 
progress of the patients. Three died. Staphylococcus aureus haemo- 
lyticus was found in all 3 instances. The behavior in their cases was 
not unlike that noted in cases of infection produced by Streptococcus 

1. Neil, J. H. ; Gilmour, W., and Gwynne, F. J. : The Anatomy of the 
Bronchial Tree, Brit. M. J. 1:495 (March 11) 1939. 

2. Font, J. H., and Ortiz, A.: Acute Infective Laryngotracheobronchitis in 
Puerto Rico, Puerto Rico Health Bull. 3:109, 1939. 
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haemolyticus. The onset commonly was unassociated with any previous 
acute infection of the upper respiratory tract, and the patients did not 
seem ill until the appearance of croup, cough and dyspnea. Therapeutic 
procedures indicated are the following: maintaining an adequate airway, 
combating dehydration and keeping the patient’s resistance at the highest 
possible level. 

Three cases of acute laryngolracheobronchitis in which recovery 
occurred were reported by Evans. 3 In 1 the condition was due to Str. 
haemolyticus and in the remaining 2 to Staph, albus. In the cases of 
staphylococcic infection, bacteriophage was instilled into the trachea at 
frequent intervals and soon removed by suction. Each instillation of the 
fluid induced a paroxysm of coughing with expectoration of quantities 
of thick, viscid purulent secretion. Other important essentials in the 
treatment of these patients were: constant and competent special nurs- 
ing, humidification of the air, maintenance of an adequate airway by 
tracheotomy, frequent aspiration of secretion through the cannula and 
bronchoscopic removal of crusts when indicated. 

Difficulty in maintaining an adequate airway in cases of acute 
laryngotracheobronchitis, even after tracheotomy, commonly results from 
obstruction of the trachea and bronchi with thick or inspissated secre- 
tions. In Cassidy’s 4 case, tracheotomy, the employment of an oxygen 
tent, humidification of the air, intratracheal instillation of saline solu- 
tion with ephedrine and aspiration through the tracheal cannula were 
not effective, and the bronchoscope was resorted to for removal of 
obstructing crusts. A total of 37 bronchoscopic aspirations were per- 
formed over a period of thirteen days. The patient made a complete 
recovery. 

The treatment of acute laryngotracheobronchitis was discussed by 
Galloway, 5 who reported 10 cases of this infection in which cannulation 
was required, in 2 of which death occurred. He stated the opinion 
that the fatal termination is due to cardiac and general exhaustion which 
occur after the bronchial tree has been blocked by edematous and inflam- 
matory mucosa, with thick adherent secretions producing atelectasis. 
Early tracheotomy and bronchial aspirations are indicated, and as an 
adjunct postural drainage has proved especially valuable. With the head 
of the patient lowered the bronchial lumen is kept free of secretion and 
plugs by the use of suction applied by a catheter through the trache- 

3. Evans, M. C. : Acute Laryngotracheobronchitis: Report of Three Recov- 
ered Cases, Ann. Otol., Rhin. & Laryng. 48:216 (March) 1939. 

4. Cassidy, W. : Acute Laryngotracheobronchitis, Arch. Otolaryng. 29:857 
(May) 1939. 

5. Galloway, T. C.: Postural Treatment of Acute Laryngotracheobronchitis, 

J. A. M. A. 112:15 66 (April 22) 1939. 
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otomy tube. In the cases reported, instillation of a warm sodium 
bicarbonate or epinephrine solution removed obstructing crusts satis- 
factorily. 

Laryngeal Stridor . — In a study of 30 case histories of infants with 
stridorous breathing, Bowman and Jackson c found supraglottic obstruc- 
tion to inspiration due to deformity or flaccidity of the epiglottis, ary- 
tenoids and aryepiglottic folds. Although 21 infants were reported, on 
the basis of roentgen studies, as having some enlargement of the thymus 
gland, only 5 were definitely improved by roentgen therapy. In 3, there 
was found congenital malformation of the larynx. Satisfactory study 
of a child with stridor should include roentgen examination of the neck 
and chest in both planes and an endoscopic examination of the larynx 
and trachea. 

Anesthesia. — Endoscopic procedures may be satisfactorily performed 
with a minimum of discomfort if there is adequate anesthesia. Putney 6 7 
outlined the technic of administering local anesthesia for peroral endo- 
scopic procedures. He expressed preference for topical applications of 
pontocaine hydrochloride, 1 per cent, to the piriform sinuses and for 
instillation of larocaine hydrochloride, 2 per cent, into the larynx and 
trachea. The importance of the time element, of the amount of solution 
used and of placing the medication in the desired locality was stressed. 
In treating laryngeal conditions it is desirable to fractionate the dose. 
Sedatives are valuable aids and should be used for all diagnostic bron- 
choscopic examinations and for bronchoscopic removals of foreign bodies. 
Children tolerate large doses of morphine remarkably well. 

Indications for Direct Laryngoscopic Procedure . — In a discussion of 
the indications for direct use of the laryngoscope, Jackson 8 referred 
briefly to the early contributions in the development of this procedure. 
Direct use of the laryngoscope affords the only means of examining the 
larynx of infants and young children. The presence of symptoms refer- 
able to the larynx of a child is therefore an indication for a direct 
laryngoscopic procedure for diagnosis and often for treatment. The 
adults for whom direct examination is indicated are those in whom the 
larynx cannot be visualized properly by mirror laryngoscopic exami- 
nation and those requiring additional instrumental manipulation, such as 
removal of tissue for biopsy, removal of a growth or foreign body and 
dilation. Benign and malignant growths, vocal nodules, contact ulcer, 

6. Bowman, J. E., and Jackson, C. L.: Chronic Stridor in Infancy, J. Pediat. 
15:476 (Oct.) 1939. 

7. Putney, F. J. : Anesthesia in Peroral Endoscopy, Laryngoscope 49:55 
(Jan.) 1939. 

8. Jackson, C. L. : Indications for Direct Laryngoscopy, Ann. Otol., Rhin. & 
Laryng. 48:926 (Dec.) 1939. 
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laryngeal tuberculosis and other conditions were discussed from the 
standpoint of direct laryngoscopic procedure for diagnosis and treatment. 

Beriberi . — Hoarseness and weakness of the voice, sometimes aphonia, 
are among the frequent symptoms of infantile beriberi. Because of 
insufficient observation of the larynx and considerable confusion con- 
cerning the laryngeal lesions in infantile beriberi, Alcantara and de 
Ocampo 0 carried out clinical studies on a group of infants which 
included 37 with beriberi. Direct laryngoscopic procedure was per- 
formed in all cases. Observations on the laryqgeal lesions found were 
summarized by the investigators as follows : Five patients with acute 
cardialgic beriberi, in whom the impairment of voice was slight, showed 
only slight congestion of the vocal cords, the motility being normal. 
All the rest had impairment of motion of the vocal cords. The right 
vocal cord was paretic or could not move completely to the median line 
in 4 patients, stayed immobile in the middle in 9 and assumed a cada- 
veric position in 3. The left vocal cord was paretic in 5 patients, com- 
pletely immobile in the median line in 9 and cadaveric in 1. The vocal 
cords were bilaterally affected in 3 patients. In some of the infants the 
paretic vocal cord appeared at a lower level than the normal cord. 
Alcantara and de Ocampo expressed the belief that impaired motility 
of the vocal cords should be added to the already recognized factors for 
the diagnosis of infantile beriberi. In cases in which beriberi and acute 
infection of the respiratory tract are thought to coexist, the motility of 
the cords is of help in determining whether both are present and what 
degree of deficiency of vitamin B x exists in the child. 

Foreign Body . — Stauffer 9 10 reported 19 cases of the presence of nut- 
shells and kernels in the bronchus. The foreign objects were removed 
in all but 3 cases ; in 2 cases the foreign body was coughed out 
before the bronchoscope was used, and in the other permission for the 
operation could not be obtained. Most of the patients were under 3 
years of age. After the initial accident there is usually an interval in 
which the patient is free from symptoms, a period followed by severe 
illness. Unless the significance of the accident is appreciated and removal 
of. the foreign body promptly performed, obstructive emphysema is fol- 
lowed by drowned lung, with complications of abscess of the lung or 
empyema resulting later. In this group, death occurred in 2 cases; in 
1 bronchoscopic procedure was refused and an autopsy revealed a 
peanut in the bronchus, together with atelectasis, and in the other the 

9. Alcantara, V. C., and de Ocampo, G. : The Larynx in Infantile Beriberi, 
Arch. Otolaryng. 30:389 (Sept.) 1939. 

10. Stauffer, F. L. : Nutshells and Kernels in the Bronchus, Rocky Mountain 
M. J. 36:93 (Feb.) 1939. 
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postoperative course was complicated by burns over the face, neck and 
chest and at autopsy atelectasis of both lungs was found. 

In reporting the successful removal of peanuts from lobar bronchi 
of a group of 8 patients, Gerlings 11 emphasized the importance of 
the clinical and roentgenologic recognition of lobar emphysema. The 
changes are not so distinctive as those noted in obstructive emphysema 
of an entire lung, resulting from partial obstruction to a main bronchus. 

Gill 12 reported 36 cases of the presence of vegetable foreign bodies 
in the tracheobronchial tree, in which the objects were removed bron- 
choscopically with the exception of 2 cases in which removal was 
through the tracheotomy wound and 4 in which the object was coughed 
out. One death, that of a moribund child in whom the foreign body 
had been present for three months, could not in any way be attributed 
to bronchoscopic procedure. Tracheotomy was necessary in 9 instances. 
Almost half of the foreign bodies were peanuts, but the most severe 
reactions were noted in the 3 children in whom the obstructive bodies 
were pinto beans. 

In a discussion of the nature and significance of pathologic changes 
consequent on prolonged lodgment of foreign bodies in the lower air- 
way, Butler and others 13 reported in detail their findings in 9 cases 
in which a foreign bod}'’ was proved to be present. In 5 cases, one of 
the two common causes of delay in diagnosis of presence of a foreign 
body was operative, namely overlooking or disregarding a clearcut 
history of foreign body accident. The bronchoscope was employed in 
8 cases but in only 1 was the foreign body successfully removed. 
Acute nonsuppurative pneumonitis and localized abscess each occurred 
but once. Contralateral bronchopneumonia occurred twice. Chronic 
bronchiectasis was demonstrated in 5 cases. Bronchostenosis occurred 
but once. Empyema, a common complication of pulmonary suppura- 
tion, occurred in 3 instances. In 1 case abscess of the brain occurred 
as a terminal complication in bronchiectasis due to a retained but 
unsuspected foreign body. Particular emphasis should be placed on two 
pathologic conditions, acute suppurative pneumonitis and chronic sup- 
purative bronchiectasis. One or both of these were observed in 7 of 
the 9 patients. It is reasonable to believe that they are evolutionary 
phases of the same entity and that bronchiectasis will probably occur 
in any patient who has survived prolonged obstruction of the air 

11. Gerlings, P. G. : Foreign Bodies in the Air Passages Causing Unilobar 
Obstructive Emphysema, J. Laryng. & Otol. 34:23 (Jan.) 1939. 

12. Gill, E. G. : Management of Organic Foreign Bodies in Trachea and 
Bronchi of Children, Virginia M. Monthly 66:275 (May) 1939. 

13. Butler, E. F. ; Lincoln, N. S. ; Deegan, J. K., and Horton, R. : The Late 
Results of Foreign Bodies Long Retained in the Lower Airways, Ann. Otol., 
Rhin. & Laryng. 48:817 (Sept.) 1939. 
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passages by an aspirated foreign body. It therefore follows that once 
pulmonary suppuration has become established, removal of the foreign 
body is no longer adequate to prevent or cure chronic disease. Extir- 
pation of the damaged lobe becomes a requisite for cure. 

Diagnosis . — The bronchoscopist who has had opportunity to visu- 
alize the respiratory passages and observe patients with bronchial 
obstruction often places a different interpretation on certain symptoms 
and phj'sical signs observed in patients with acute diseases of the 
respiratory tract. Gittins 14 referred to the frequent diagnostic mis- 
understandings occurring in judgments on partial bronchial obstruction. 
The symptoms and signs produced by inhalation of a foreign body are 
entirely different from those produced by the common descending 
infections of the respiratory tract. Bronchopneumonia is often atelec- 
tasis secondary to mechanical obstruction of a bronchus by masses of 
mucus. In such cases the infection and the type and virulence of the 
organisms are frequently of less importance than the obstruction to 
the bronchus. Bronchoscopic aspiration not only is of value in diag- 
nosis but has a definite place in the treatment of many of those condi- 
tions which often are diagnosed as bronchopneumonia. 

The history is of great importance, especially when the patient is a 
child. The sudden onset of respiratory symptoms in a child previously 
well should immediately suggest foreign body. In many instances of 
so-called pneumonia and pulmonary abscess the condition might have 
been prevented if attention had been given to the possibility of foreign 
body as the probable reason for the sudden onset of respiratory symp- 
toms. Gittins concluded by stating that closer cooperation of the general 
physician, the internist and the pediatrician with the bronchoscopist in 
the diagnosis and treatment of acute obstruction, inflammation and 
infection of the respiratory tract will surely result in the benefit of all 
concerned, but especially the benefit of infants and young children, who 
are so prone to suffer seriously from acute involvement of the chest. 

The term “unresolved pneumonia” is usually employed loosely and 
commonly refers to the persistence of pulmonary changes after an infec- 
tion, presumably pneumonia, has failed to respond to treatment and 
has continued unchanged well beyond the time of self limitation of con- 
ditions erroneously considered to be pneumonia. McGibbon, Balcer- 
Bates and Mather 15 examined bronchoscopically 38 patients whose 
conditions were incorrectly diagnosed, on the basis of roentgen exami- 
nation and clinical observations, as unresolved pneumonia. Eight of 

14. Gittins, T. R. : The Acute Chest from the Bronchoscopic Standpoint, Ann. 
Otol., Rhin. & Laryng. 48:1087 (Dec.) 1939. 

15. McGibbon, J. E. G. ; Baker-Bates, E. T., and Mather, J. H. : Importance 
of Bronchoscopy in Unresolved Pneumonia, Lancet 2:183 (July 22) 1939. 
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these were found to be suffering from bronchial carcinoma, 1 from an 
extrabronchial tumor of unknown character, 2 from impacted non- 
opaque foreign body, 5 from bronchiectasis, 1 from inflammatory ste- 
nosis of a bronchus, 2 from pulmonary abscess and 1 from enlarged 
bronchial lymph nodes. In 18 children who exhibited varying degrees 
of incomplete bronchial obstruction, secretion was found. From these 
data it may be seen that although the clinical and roentgenologic find- 
ings suggested unresolved pneumonia, the common lesion was caused 
by bronchial obstruction. The conditions which are diagnosed as unre- 
solved pneumonia commonly are those in which there is partial bron- 
chial obstruction with secondary changes distal to it. In cases of 
complete stenosis there is evidence of lobar or segmental collapse and 
the findings differ greatly from those in unresolved pneumonia. The 
age of patients is important in connection with this group of diseases. 
In children and young adults, bronchial obstruction is more often due 
to foreign body, secretion or enlarged lymph nodes. In adults, bron- 
chial carcinoma is a common finding. When contemplating a diagnosis 
of unresolved pneumonia one must recall that the common secondary 
results of bronchial obstruction are pneumonitis, collapse, bronchiec- 
tasis, pulmonary abscess and gangrene. If, therefore, a patient whose 
condition is diagnosed as unresolved pneumonia does not exhibit pro- 
gressive improvement by clinical and roentgen examination, the bron- 
choscope should be employed. 

The outlook for persons suffering from various pulmonary disorders 
has improved remarkably during the past decade. This is the result 
of improved diagnostic procedures and therapeutic measures. Arbuckle 
and Stutsman 10 emphasized the importance of team work in the field 
of pulmonary diseases, notably in thoracic surgery. While physical 
examination and roentgen studies are necessary for the demonstration 
of pulmonary disorders, in many instances endobronchial inspection 
and study of specimens of tissue and secretions removed broncho- 
scopically are necessary to establish an etiologic diagnosis. The excel- 
lent results secured by bronchoscopic measures in the treatment of 
pulmonary abscess indicate the need for considering this method when 
outlining treatment in such a case. A number of case reports are cited 
to emphasize the importance of the use of the bronchoscope in diag- 
nosis and treatment of various pulmonary diseases. 

The attempt to use bronchoscopic procedure alone, without con- 
scientious teamwork, has been, in the opinion which Orton 17 expressed, 

16. Arbuckle, M. F., and Stutsman, A. C. : The Bronchoscopist and the Thoracic 
Surgery Team, J. A. M. A. 133:1394 (Oct. 7) 1939. 

17. Orton, H. B. : Bronchoscopy as an Aid in Treatment, J. Indiana M. A. 
32:683 (Dec.) 1939. 
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a dominant factor in producing confusion as to its real value in the diag- 
nosis and treatment of pulmonary diseases. The internist or pediatri- 
cian who first sees the patient must decide if the bronchoscope is to be 
employed. Bronchoscopic removal is the only method to be considered 
for the extraction of foreign bodies lodged in the tracheobronchial tree. 
Obscure diseases of the chest should have the benefit of bronchoscopic 
investigation. Use of the bronchoscope should be a routine procedure 
in cooperation with the thoracic surgeon and internist. 

Allergy . — In a report on the occurrence of obstructive atelectasis in 
7 allergic children, Friedman and Molony 18 discussed the etiologic 
factors. These included spasm of the bronchial musculature, thickening 
of the bronchial and bronchiolar walls, edema, hyperplasia, hypertrophy 
and cellular infiltration, the presence of thick, tenacious mucus and 
paradoxic collapse of the bronchi during expiration. Treatment is con- 
cerned first with giving immediate relief to the patient and secondly 
with the prevention of recurrence. The treatment is of interest to 
bronchologists, for if the atelectasis persists in spite of the customary 
employment of postural drainage, of expectorants and of epinephrine 
hydrochloride, bronchoscopic aspiration is the method of choice. 
Repeated aspiration may be necessary before adequate ventilation of 
the bronchial tree is secured. Friedman and Molony suggested the 
possibility of recurrent atelectasis as a precursor of bronchiectasis. 

Chang 10 reported 2 cases of acute laryngeal obstruction proved to 
be definitely allergic in origin, with specific sensitive to milk. In the 
first case the allergic manifestations involved the larynx and the gastro- 
intestinal tract. In the second case the tracheobronchial tree as well 
as the larynx was involved. There was edema of the mucosa of the 
trachea and bronchi, together with much thin mucous exudation. In 
both cases tracheotomy was necessary for relief of dyspnea. Chang 
emphasized the importance of considering the possibility of allergy as 
an etiologic factor in the management of all patients with laryngeal 
obstruction. 

Rupture of the Bronchus . — A case of rupture of the left main 
bronchus from external trauma, in which recover)'' occurred, was 
reported by Jones and Vinson. 20 This usually fatal condition was 
promptly recognized and immediate, treatment given for the bilateral 
tension pneumothorax and mediastinal emphysema. Suppuration did 

18. Friedman, T. B., and Molony, C. J. : Role of Allergy in Atelectasis in 
Children, Am. J. Dis. Child. 58:237 (Aug.) 1939. 

19. Chang, C. S. : Allergy of the Larynx with Report of Two Cases, Ann. 
Otol., Rhin. & Laryng. 48:783 (Sept.) 1939. 

20. Jones, F. W., and Vinson, P. P.: Nonfatal Rupture of the Left Main 
Bronchus from External Trauma, Surgery 5:228 (Feb.) 1939. 
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not develop, but complete atelectasis of the left lung occurred. Broncho- 
scopic examination revealed bronchial stenosis due to stricture and a 
healing area of necrosis on the posterior wall of the left main bronchus. 
Five months after the accident there was no distal pulmonary infection, 
and the patient was described as being quite well. 

Pulmonary Suppuration . — Bronchiectasis is commonly considered 
as an anomaly involving the lower lobes or a middle lobe. The occur- 
rence of bronchial dilatation in an upper lobe usually suggests a tuber- 
culous process. Rilance and Howlett 21 observed 3 patients with a 
condition diagnosed as nontuberculous bronchiectasis. In these patients 
there was no evidence of tuberculosis, and definite bronchiectasis was 
demonstrated after instillation of iodized oil. Rilance and Howlett said 
they were agreed that either an active or a healed tuberculosis is the 
causative factor in the vast majority of cases of bronchiectasis of the 
upper lobe. 

NEOPLASMS 

Papilloma . — The extension of papilloma of the larynx into the 
trachea is not uncommon; extension to the tracheal bifurcation and 
into a bronchus is not so frequently observed. In the case reported 
by Patterson 22 tracheotomy was performed for relief of obstructive 
laryngeal dyspnea and a direct laryngoscopic procedure was frequently 
done to remove a papilloma of the larynx. The lesion ultimately ceased 
to recur, and the larynx appeared normal. Five months later, the patient 
returned so dyspneic and cyanotic that asphyxiation appeared immi- 
nent, this in spite of an unobstructed tracheotomy tube in the trachea. 
Bronchoscopic examination through the tracheal fistula revealed papil- 
lomas obstructing the trachea and the left bronchus. Treatment 
consisting of frequent removals by means of the bronchoscope, the 
employment of a cane-shaped tracheal cannula and constant attendance 
of trained personnel to keep the airway open was finally rewarded by 
nonrecurrence of the growths, return of a good voice and a normal 
larynx. 

Vigi 23 reported the occurrence of two successive attacks of collapse 
of the lower lobe of the right lung in a patient aged 16 years who was 
suffering from laryngotracheal papillomatosis. A moderate pulmonary 
hemorrhage preceded the initial pulmonary collapse. In the discussion 

21. Rilance, A. B., and Howlett, K. S., Jr.: Nontuberculous Upper Lobe 
Bronchiectasis, Am. Rev. Tuberc. 40:204 (Aug.) 1939, 

22. Patterson, E. J. : Multiple Papilloma of the Larynx, Trachea and Left 
Bronchus in a Child, Ann. Otol., Rhin. & Laryng. 48:1080 (Dec.) 1939. 

23. Vigi, F. : Two Successive Attacks of Massive Collapse During Laryngotra- 
cheal Papillomatosis, Arch. ital. per le mal. d. trachea-bronchi-esophago 7:39 (Jan.- 
March) 1939. 
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of the possible cause of the collapse it was pointed out that the papil- 
loma involved only the larynx and the upper part of the trachea. The 
opinion was expressed that the collapse of the lower lobe may have 
resulted from reflex active contraction of the pulmonary musculature; 
however, the decreased pulmonary ventilation produced by the papil- 
lomatous obstruction of the larynx and upper part of the trachea could 
not be excluded as a contributory factor. 

Mixed Tumor of the Trachea . — Mixed tumors of the trachea are 
extremely rare. In the case reported by Gerlings and Roegholt, 21 that 
of a woman aged 50, there was a history of difficulty in breathing of 
long standing, which was aggravated after an influenzal attack eighteen 
months before the patient’s admission to the hospital. Marked dyspnea 
with stridor and cyanosis on the slightest exertion was observed. There 
was no dysphagia. Mirror laryngoscopic examination revealed a smooth 
swelling arising from the posterior wall of the trachea and occupying the 
greater part of the lumen. A lateral roentgenogram of the neck showed a 
large semiglobular mass in the upper part of the trachea, apparently aris- 
ing from the posterior wall. The most probable diagnosis was a benign 
tumor. The growth was removed through the tracheostomy opening. 
It separated readily from the surrounding tissues and exhibited all the 
clinical appearances of a benign lesion. The histologic studies revealed 
a typical mixed tumor such as is found in the parotid gland. 

ITowarth 20 reported a case of mixed tumor of the trachea occurring 
in a man aged 69. The patient had complained of gradually increasing 
dyspnea for several months. Mirror laryngoscopic examination revealed 
a smooth, rounded, shiny swelling immediately below the level of the 
vocal cords, which was more prominent on the right side. Because of 
the marked dyspnea a low tracheotomy was performed. The patient 
was kept under observation for a time and then was lost sight of, to 
reappear about two years later. At that time the subglottic tumor pre- 
sented an appearance similar to that noted previously except that the 
growth seemed to have increased in size. Removal was decided on, and 
the trachea was opened anteriorly in the midline. The growth was 
readily separated from the surrounding tissues. The histologic studies 
of the tumor suggested an adenoma closely resembling a mixed salivary 
tumor, often found in the parotid gland. 

Carcinoma of the Trachea -. — Two cases of carcinoma of the trachea 
were reported by Cann. 2G In both the patients were women. The 

24. Gerlings, B. G., and Roegholt, M. N. : Mixed Tumor of the Posterior Wall 
of the Trachea, J. Laryng. & Otol. 54:194 (April) 1939. 

25. Howarth, W.: Mixed Tumor of the Trachea, J. Laryng. & Otol. 34:205 
(April) 1939. 

26. Cann, R. J. : Basal Celled Carcinoma of Trachea, J. Laryng. & Otol. 54: 
197 (April) 1939. 



CLERF-PUTNEY— PERORAL ENDOSCOPY 


989 


symptoms were stridor, dyspnea, unproductive cough and on one occa- 
sion slight hemoptysis. There were no vocal disturbances. In neither 
case was anything observed by mirror laryngoscopic examination. In 
both the diagnosis was made by biopsy, the tissue in 1 case having been 
removed bronchoscopically and in the other at the time of tracheotomy. 
The extent of involvement of the tumor was clearly shown by roentgen 
examination after instillation of iodized oil into the trachea. In 1 of 
the cases treatment was by irradiation therapy and in the other by 
teleradium. In both cases the tumor has apparently disappeared and 
the tracheal obstruction has been relieved. 

In a study of carcinoma of the trachea, carried out for the purpose 
of correlating the pathologic observations with the symptoms and treat- 
ment, Olsen 27 added 9 cases that had not been previously reported. 
The symptoms, which are caused chiefly by certain mechanical factors, 
are dyspnea, which may be paroxysmal, cough and stridor. Later, 
hemoptysis, expectoration, bronchopulmonary infection and dysphagia 
may result. While the history, symptoms, signs and roentgen findings 
are important in diagnosis, tracheoscopic examination and biopsy are 
essential in practically every case. The prognosis is generally unfavor- 
able. Treatment is difficult and unsatisfactory. The diagnosis commonly 
is made late. Surgical resection of the trachea, local removal and 
cauterization with surgical diathermy carried out through a broncho- 
scope or through the tracheotomy wound appear to be the most effective 
methods of treatment. 

Cylindroma . — Six cases of cylindroma, in 4 of which the lesion 
occurred in the tracheobronchial tree, were reported by Kramer and 
Som. 28 When observed bronchoscopically these tumors are distin- 
guished by an encapsulated, lobulated, grayish-appearing mass with an 
intact mucosa. The tumor is sessile and slow growing, and' produces 
destruction by pressure as well as by actual invasion. Distant metas- 
tasis and transition to carcinoma are rare, but there is a marked ten- 
dency toward local recurrence. Histogenesis of this type of mixed 
tumor was discussed. Endoscopic removal can be satisfactorily accom- 
plished by electrocoagulation, as demonstrated by Kramer and Som, 
but if a tendency toward recurrence appears radiotherapy offers valu- 
able aid in treatment. 

Fibrolipoma . — Benign tumors of the bronchi are no longer of suffi- 
cient rarity to warrant in themselves special interest; certain types are, 
however, not commonly met with. A case of bronchial fibrolipoma in 

27. Olsen, A. M. : Carcinoma of the Trachea, Arch. Otolaryng. 30:615 (Oct) 
1939. 

28. Kramer, R., and Som, M. L. : Cylindroma of the Upper Air Passages, Arch. 
Otolaryng. 29:336 (Feb.) 1939. 
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a man aged 48 was reported by McGlade. 29 The onset of the patient’s 
illness five weeks before consultation was considered as an attack of 
pneumonia. The thoracic symptoms never completely cleared up, and 
the patient was referred for an examination of the chest, which was to 
include bronchoscopic study. A roentgenogram of the chest revealed 
evidence of obstructive atelectasis of the left lung. At the time of bron- 
choscopic examination a rounded mass found completely occluding the 
left bronchus was removed. It appeared smooth and was not ulcerated. 
It was 5 cm. in length. Immediately after removal of the tumor the 
patient was able to take a deep breath, and he commented that he had 
been unable to do so for over a year. It is interesting to note that in 
this case wheezing respiration 'had been present for some time, but 
apparently no particular significance had been attached to it. 

Myoblastoma . — In a case of myoblastoma of the bronchus reported 
by Kramer, 30 the growth completely occluded the bronchus to the lower 
lobe of the right lung, producing a lobar atelectasis. There were symp- 
toms and signs of pulmonary suppuration, namely, fever, cough, puru- 
lent expectoration and clubbing of the finger tips. The growth appeared 
pinkish gray and was pedunculated. It was removed bronchoscopically 
with punch forceps and subsequent diathermic coagulation of the base. 
The patency of the bronchus was reestablished, and five months later 
the patient was symptom free and the lower lobe had reexpanded. 

Carcinoma . — According to Faquino, 31 bronchiogenic carcinoma 
occurs more often in the right lung than in the left, and involvement 
of the lower lobes is more frequent than that of the upper. The insidious 
onset of this disease often interferes with an early diagnosis, which is 
essential to effective therapy. The more general use of bronchoscopic 
procedure in treatment of malignant growths in the lungs has facili- 
tated not only prompt recognition of the condition but also selection of 
patients for operation by accurate localization of the lesion. Roentgeno- 
graphic examination plays a large part in suggesting the presence of an 
early bronchial malignant growth, while the more advanced conditions 
present definite roentgen appearances. General belief is prevalent that 
bronchial carcinoma originates in the larger bronchi, but increased 
diagnostic facilities have demonstrated early lesions in bronchial sub- 
divisions of the second or the third order so that infiltration of the stem 
bronchus may occur in the final stages. Treatment should be directed 

29. McGlade, T. H. : Fibro-Lipoma of the Bronchus : Report of a Case, Ann. 
Otol., Rhin. & Laryng. 48:240 (March) 1939. 

30. Kramer, R. : Myoblastoma of the Bronchus, Ann. Otol., Rhin. & Laryng. 
48:1083 (Dec.) 1939. 

31. Faquino, G. J. : The Value of Bronchoscopy in Bronchiogenic Carcinoma, 
New Orleans M. & S. J. 91:429 (Feb.) 1939. 
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toward surgical extirpation when possible, the alternative being irra- 
diation either by radon implantation or roentgen therapy. Faquino 
discussed 4 cases selected at random to typify the delayed diagnosis 
when only palliative therapy can be instituted. 

Sixteen cases of malignant lesions and 3 of benign bronchial neo- 
plasms were reported by Davis. 32 In 82 per cent of the cases the diag- 
nosis was made by bronchoscopic examination in connection with 
biopsy, while in the remainder the bronchoscopic findings were sufficient 
to support the clinical diagnosis. When the actual tumor cannot be 
seen the bronchoscopic findings of fixation, rigidity, carinal widening 
and absence of respiratory movements form valuable evidence. Symp-.. 
tomatic analysis and diagnostic study are emphasized. In the 3 cases 
of benign growths the tumor was removed perorally, and Davis advo- 
cated that this method of treatment be used unless the tumor cannot be 
entirely eradicated.. Lobectomy or pneumonectomy is recommended for 
treatment of malignant new growths in the bronchus. 

Although Lockwood 33 stated that pain ranks third in frequency 
among symptoms of bronchial carcinoma his 3 patients all complained 
of pain. Wheeze as a symptom of pulmonary cancer is frequently over- 
looked but when accompanied by cough and bloody sputum constitutes 
strong evidence of neoplasm. Bronchoscopic examination still remains 
the most definite and positive diagnostic procedure available, although 
roentgenographic study renders valuable aid. 

Sarcoma. — A case of primary sarcoma of the bronchus occurring in 
a youth aged 19 years was reported by Poliak and others. 34 The diag- 
nosis was based on the bronchoscopic appearance of a soft spongy 
growth in the left main bronchus and on histologic studies of the tissue 
removed at several bronchoscopic examinations. Most of the tumor 
was extirpated bronchoscopically ; the residuum was treated by figu- 
ration. The patient was observed one year later and found to be free 
from recurrence of the tumor. 

Bronchopulmonary Tuberculosis. — Advocating routine bronchoscopic 
examinations in all cases of active pulmonary tuberculosis, Mclndoe 
and others 35 reported on their examination of 272 patients with tuber- 
culosis observed over a period of more than one and a half years. 

32. Davis, E. W. : Bronchial Tumors: Diagnosis and Treatment, South. 
Surgeon 8:47 (Feb.) 1939. 

33. Lockwood, I. H. : Primary Carcinoma of the Bronchus, South. M. J. 32: 
30 (Jan.) 1939. 

34. Poliak, B. S. ; Cohen, S. ; Barrone, M. G., and Gnassi, A. M. : Primary 
Sarcoma of the Bronchus, Am. J. Roentgenol. 41:909 (June) 1939. 

35. Mclndoe, R. B. ; Steele, J. D. ; Samson, P. C. ; Anderson, R. S., and Leslie, 
G. L. : Routine Bronchoscopy in Patients with Active Pulmonary Tuberculosis, 
Am. Rev. Tuberc. 39:617 (May) 1939. 
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Eleven per cent of the patients showed evidence of tuberculous involve- 
ment of the trachea or bronchi, evidence based on the appearance of the 
lesion rather than on results of histologic examination. Persistent oral 
wheeze was the most frequent symptom encountered. Bronchial obstruc- 
tion, unexplained spread of the tuberculous infiltration or atelectasis 
was most commonly associated with tuberculous tracheobronchitis. An 
analysis was made to determine whether bronchoscopic procedure 
exerted a deleterious effect on any of their patients. There was an 
increase in the pulmonary disease in only 4 patients, according to a 
comparison of the prebronchoscopic and postbronchoscopic roentgeno- 
* grams. The laryngeal findings revealed no evidence of lasting severe 
tuberculous increase, either traumatic or nonspecific. In some cases the 
quantity of sputum was increased for a few days after bronchoscopic 
procedure, but there was no significant change on the basis of the 
number of tubercle bacilli found. There were rises in temperature among 
a small group of patients, but these were not regarded as significant. 

Morlock and Hudson 3tJ cited their patients as illustrative of indica- 
tions for the use of the bronchoscope in dealing with pulmonary tuber- 
culosis. The patients consisted of those with normal sputum, those 
showing areas of collapse or obstructive emphysema, those with symp- 
toms suggestive of tracheobronchial tuberculosis and those in whom 
there was another associated disease. Whether the indications for 
bronchoscopic procedure are restricted to the ones noted or whether 
these are to be extended, Morlock and Hudson express the opinion that 
this diagnostic procedure can yield valuable information in a number of 
cases of pulmonary tuberculosis, that it is harmless and that it will be 
used more extensively. 

According to a report submitted by Holbrook and Rabinowitz, 3 ‘ 414 
bronchoscopic examinations were performed on 284 patients. Of these 
patients, 66 were nontuberculous and 218 tuberculous. In a majority of 
the tuberculous patients the disease was far advanced. On 66 the bron- 
choscopic examination was performed before thoracoplastic operation; 
other indications, besides the bronchoscopic findings, were persistently 
positive sputum after collapse therapy (determining the side on which 
the active disease was located), wheezing respiration, suspected atelec- 
tasis, persistently normal sputum with positive roentgen findings and 
positive sputum with little roentgen evidence. In the experience of 
Holbrook and Rabinowitz the treatment of tuberculous bronchitis has 
been unsatisfactory. 

36. Morlock, H. V., and Hudson, E. H. : Bronchoscopy in Pulmonary Tuber- 
culosis, Brit. M. J. 1:381 (Feb. 25) 1939. 

37. Holbrook, J. H., and Rabinowitz, P.: Bronchoscopy in the Sanatorium, 
Canad. M. A. J. 41:542 (Dec.) 1939. 
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Three cases in which there were normal roentgen findings and no 
acid-fast bacilli in the sputum and in which the diagnosis of active pul- 
monary tuberculosis was made at bronchoscopic examination were 
reported by Shipman. 38 In all the cases, smears and cultures made from 
bronchial secretions showed acid-fast bacilli, and in 1 case cicatricial 
stenosis of the right bronchus was found. 

In the opinion of Cohen and Wessler, S0 tuberculous infection of the 
trachea and bronchi is always secondary to some previously existing 
focus of tuberculosis in the chest and is usually found in patients with 
rather far advanced pulmonary disease for whom the prognosis is poor. 
A review of 20 cases revealed that the lesion occurred most commonly 
in a main bronchus and resulted in atelectasis either of a lobe or of 
an entire lung. Whenever in the course of pneumothorax treatment a 
collapsed lobe exhibits no tendency to reexpand when the treatment is 
discontinued, one may suspect an obstruction of the bronchus. A wheeze 
or rhonchus is additional evidence in support of this suspicion. Since 
the bronchi in the presence of long-standing pulmonary tuberculosis may 
be insensitive to inflammatory changes of the mucous membrane, bron- 
chial lesions may be latent for a considerable time and may be over- 
looked unless routine bronchoscopic examinations are carried out. In 
young children the rupture of caseous lymph nodes into a bronchus has 
been recognized, while in adults such nodes may compress and erode 
neighboring structures with serious consequences to the bronchi, the 
pulmonary blood vessels and the lungs. As the patient grows older the 
caseous nodes tend to become anthracotic and indurated, so that the tend- 
ency toward ulceration and obstruction is not so great. Adhesion 
of necrotic lymph nodes to the esophagus may produce small traction 
diverticula. Severe and fatal pulmonary hemorrhage may follow erosion 
of a branch of the pulmonary artery and of the bronchial wall, while 
ulcerations and tuberculous granulations do not seem to give rise to 
severe hemoptysis. Simple tuberculous ulcerations of the mucous mem- 
brane either heal spontaneously or respond to chemical cauterization. 
Cohen and Wessler contended that endobronchial dilation of strictures 
is inadvisable and that physiologic rest of the lung produced by com- 
plete closure of the strictured bronchus is necessary for cure. 

With the more common employment of the bronchoscope in dealing 
with tuberculosis, the recognition of tuberculous tracheobronchitis and 
the use of direct treatment have received considerable attention. In a 

38. Shipman, S. J.: Diagnostic Bronchoscopy in Occult Tuberculosis, Am. 
Rev. Tuberc. 39:629 (May) 1939. 

39. Cohen, A. G., and Wessler, H. : Clinical Recognition of Tuberculosis of 
the Major Bronchi, Arch. Int. Med. 63:1132 (June) 1939. 
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bronchoscopic study of 516 tuberculous patients, Hawkins 10 found 132 
who showed gross evidence of tuberculous bronchitis. In a majority 
the involvement was unilateral. In 43 of these there was extensive 
ulceration of the major bronchus, with extension into the trachea in 27 
patients. In a few the main bronchus was completely occluded. 
Although bronchoscopic examination in connection with tuberculosis 
has not been routinely done by Hawkins, this examination was carried 
out on patients who exhibited the classic symptoms and signs of tuber- 
culous tracheobronchitis, namely asthmatoid attacks, wheeze, rhonchi, 
dyspnea out of proportion to vital capacity, excessive cough with 
tenacious sputum, constant tendency to clearing of the throat and per- 
sistently positive sputum with no other evidence of pulmonary tuber- 
culosis. In Hawkins’ case a majority of tuberculous mucosal 
ulcerations in the tracheobronchial tree healed more readily and with 
less stenosis when treated with cauterization than when untreated. Com- 
plications due to the use of the bronchoscope in cases of tuberculosis 
are rare. 

Omerod 11 stated that tuberculosis of the tracheobronchial tree is 
most common in patients between the ages of 20 and 40 years and in 
the majority of cases is associated with advanced pulmonary infection. 
He contended that if the larynx is involved and there is tuberculous 
disease of the trachea the condition will be found in the upper part of 
that tube, with perhaps some lesions in the lower part of the treachea 
and bronchi. In those cases in which the larynx is normal, the disease 
is usually confined to the lower half of the trachea and bronchi. From 
a study of available statistics Omerod concluded that tuberculous lesions 
occur in about 10 per cent of all cases of pulmonary phthisis, but that in 
the more severe types of the disease, such as those requiring thoraco- 
plastic procedure, the incidence is much higher. 

The report of Nalls and Cole 42 showed them to be agreed with 
other writers that the final diagnosis of the presence and the cause of 
bronchial obstruction in pulmonary tuberculosis rests on visualization 
of the lesions by bronchoscopic examination. The bronchoscopic find- 
ings of bronchial ulceration observed in their cases are graphically 
shown. 

The importance of bronchoscopic examination of tuberculous patients 
before thoracoplastic operation is emphasized by Benedict, 43 who 

40. Hawkins, J. L. H., Jr. : Tuberculous Tracheobronchitis, Am. Rev. Tuberc. 
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41. Omerod, F. C. : Tuberculous Tracheobronchitis, Brit. J. Tuberc. 39:29 
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reported 3 cases in which postoperative bronchial stenosis developed 
after thoracoplastic procedure. He expressed the belief that the stenosis 
was caused by preexisting tuberculous tracheobronchitis and that the 
subsequent collapse of the lung resulted in an approximation of mucous 
surfaces, local spread of the disease, ulceration and stenosis. Gradual 
dilation of the stenosed parts and aspiration of retained secretions were 
carried out with marked benefit to the patients. Although the bronchial 
lumen remained patent after dilation, Benedict advocated repetition of 
this procedure to prevent recurrent stenosis. No activation of the tuber- 
culous process after bronchoscopic manipulation was noted. 

Aspergillosis . — Invasion of the lung by aspergill! may be more 
common than would appear from the number of reported cases. The 
clinical course of bronchopulmonary aspergillosis is similar in many 
respects to that of chronic pulmonary tuberculosis and in some cases is 
considered as such. The patient reported by Stolow 44 was referred as 
having pulmonary tuberculosis. Results of examination for tubercle 
bacilli were repeatedly normal. The patient, a farmer, acquired a cough 
while threshing oats. This later became productive, and hemoptysis 
occurred. Because of the history, the presence of signs over the upper 
lobe of the right lung and the absence of tubercle bacilli, bronchoscopic 
examination was performed. This revealed inflamed and thickened 
mucosa in the right bronchus, with a small quantity of thick mucopus. 
Bacteriologic study of secretions revealed a member of the genus 
Aspergillus. Stolow emphasized the importance of a careful history 
and studies of the sputum for fungus in cases of patients thought to be 
tuberculous but with normal sputum. 

Lung Mapping . — The disappearance of the roentgenographic 
shadows of pulmonary abscess with its surrounding pneumonitis and the 
absence of symptoms referable to the suppurative process usually are 
accepted as conclusive evidence that an abscess has healed. Franklin 45 
studied a group of cases of apparently healed pulmonary abscess and 
found that residual pathologic defects in the lung and bronchi often may 
be demonstrated by instillation of iodized oil. He expressed the opinion 
that this procedure should be employed routinely in these cases to 
ascertain the condition of the bronchial tree and that the clinical con- 
cept of healing of acute suppurative bronchopulmonary processes should 
take into account the residual pathologic changes in the lungs and 
bronchi. 


44. Stolow, A. J. : Primary Broncho-Pulmonary Aspergillosis, J. M. Soc. New 
Jersey 36:484 (Aug.) 1939. 
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Soulas 4G discussed the general indications for the instillation of 
iodized oil as a diagnostic procedure. The purpose for which it is most 
frequently employed is for ascertaining the presence of bronchial dilata- 
tions. Next in frequency is the determining of the presence of bronchial 
stenosis of either intrinsic or extrinsic origin. Various methods of 
introduction, including transglottic injection, transnasal instillation by 
cannula or catheter and the bronchoscopic method, were discussed. The 
bronchoscopic method is valuable for children; it is also advantageous 
in cases of bronchial stenosis, as it permits introduction of the oil under 
direct visual guidance. 

Pearson and Thornton 47 described a bronchoscopic method for 
children, in which a small Magill tube is inserted through the nose into 
the trachea, with the child under general anesthesia. A catheter is 
passed through the endotracheal tube, and iodized oil is instilled into 
the bronchi under fluoroscopic guidance. 

For mapping pulmonary fields and securing bronchial secretions 
Rudman 48 used a semirigid catheter placed in the tracheobronchial tree 
by mirror laryngoscopic procedure. Local anesthesia is applied to the 
larynx and trachea, the catheter is inserted and iodized oil is instilled 
under fluoroscopic guidance. By placing the tip in the desired locality 
and using curved catheters, one may fill the upper and the middle lobe, 
obviating the need of utilizing posture. 

Lipoid Pneumonia. — A series of 27 cases of lipoid pneumonia in 
children was studied by Bromer and Wolman. 49 Among 20 cases in 
which autopsy was performed, recognition of the condition before death 
occurred in only 1 case, even though roentgen examinations were per- 
formed in the great majority. In two thirds of the cases the pneumonia 
was associated with some debilitating disease. The site of involvement 
was always the posterior dependent portions of the lungs, especially the 
perihilar regions, and the right lung was affected more often than the 
left. Identification of the oils was not definite, but cod liver oil seemed 
to be the chief offender; a few of the infants had received petrolatum 
nose drops. Serial roentgenograms were stressed as valuable aids in 
diagnosis. 

Obstructive Asphyxia. — In an endeavor to explain the cause of death 
occurring immediately after a successful tracheotomy for obstructive 

46 . Soulas, A. : Endobronchial Instillation of Iodized Oil in Adults and in 
Children, Bronchoscop., oesophagoscop. et gastroscop., April 1939 , p. 125 . 
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asphyxia, Gatewood and Cary 50 carried out a series of experiments on 
previously tracheotomized dogs. In one group the airway was obstructed 
for twenty-four hours, and studies of the blood were then carried out. 
When this procedure was completed, the obstruction was suddenly 
released and opportunity given for the animal to breathe through a large 
unobstructed airway. A second series of studies of the blood were then 
performed. In a small group of animals the obstruction was continued 
for only fifteen hours. 

Gatewood and Cary concluded that the apnea caused by mechanical 
asphyxia in animals duplicated the human picture of obstructive anoxia. 
The sudden lowering of arterial carbon dioxide tension in the animal 
did not apparently induce any serious or fatal effects on the respiratory 
center. In the presence of acutely precipitated alkalemia and a sudden 
drop in carbon dioxide tension, respiration may be disturbed. However, 
these experiments on animals did not indicate that death can be induced 
by this phenomenon alone. 

ESOPHAGOSCOPY 

Tracheoesophageal Fistula. — Congenital tracheoesophageal fistula is 
of uncommon occurrence. Imperatori 51 reported a case of fistula in a 
boy aged 7 years ; he closed the fistula successfully by plastic operation. 
The tracheoesophageal opening, about inch (1.27 cm.) long, appeared 
as a slit in the party wall slightly to the left of the sagittal plane opposite 
the ends of the third, the fourth and the fifth tracheal ring. At the 
beginning of the swallowing act it remained closed, but as the larynx 
receded the opening of the fistula was seen from the tracheal side. There 
were spastic reactions of the pylorus and cardia, and earlier treatment 
had been directed toward correcting these. Because of the repeated 
occurrence of respiratory symptoms, additional studies were carried out, 
and the fistula was discovered by tracheoscopic examination. Since 
closure of the fistula the patient has been able to eat without difficulty, 
although some cardiospasm is still probably present. 

A bronchoesophageal fistula occurring in a man aged 31 who had 
serious compression of the thorax as a result of accident was reported 
by Piquet and others. 52 The opening in the airway was in the right 
main bronchus slightly beyond the carina. At this point the right 
bronchus was distended. The esophagus was greatly dilated at the level 

50. Gatewood, E. T., and Cary, M. K. : Certain Phases of Respiratory Failure : 
An Experimental Study of Subacute Obstructive Asphyxia, Ann. Otol., Rhin. & 
Laryng. 48:1073 (Dec.) 1939. 

51. Imperatori, C. J. : Congenital Tracheoesophageal Fistula Without Atresia 
of Esophagus, Arch. Otolaryng. 30:352 (Sept.) 1939. 

52. Piquet, J. ; Muller, M., and Marchand, M. : Broncho-Esophageal Fistula 
Following Thoracic Trauma, Bronchoscop., oesophagoscop. et gastroscop., January 
1939, p. 27. 
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of the fistula, and there was distortion of the trachea, the right main 
bronchus and the esophagus, together with fixation, suggesting that a 
hard fibrous mass united the esophagus and the tracheobronchial tree. 

Foreign Bodies. — Reporting on a series of 200 cases in which the 
esophagoscope was used to detect the presence of foreign body, 
W rigley 53 emphasized the importance of diagnostic esophagoscopic 
procedure in all cases in which the roentgenologist is unable to give an 
absolutely negative report. In a number of cases in which there was 
a history of the swallowing of some object, the roentgenographic report 
indicated the presence of a residual flake of barium. In many of these 
cases the roentgenographic report was negative, but a foreign body was 
found in a sufficiently large number to justify routine esophagoscopic 
examination. In 180 of the 200 consecutive cases a foreign body was 
found and removed ; in 6 the foreign body was seen but passed into the 
stomach, and in 1 case the foreign body was seen but was immovable. In 
13 cases the examination revealed no foreign body. Death occurred in 
2 cases in the series. In one of these, in which an impacted denture 
could not be removed owing to a sharp hook which had perforated the 
esophagus, death resulted from mediastinitis following attempted 
esophagotomy. In the other case, death followed perforation of the 
esophagus by a fragment of bone. 

Stricture of the Esophagus. — In an analysis of 50 cases of esophageal 
stricture, Martin and Arena 04 found 48 in which the condition was 
due to ingestion of lye. In over half of these the patients were children 
under 2 years of age. The most common anatomic site was the upper third 
of the esophagus ; in 10 cases the strictures were multiple. Following the 
initial symptoms there is usually a period of one to two weeks with no 
apparent dysphagia; symptoms return after the formation of stricture, 
with stenosis of the lumen. Provided the initial poison has been neu- 
tralized, Martin and Arena advocated the passage of a mercury-filled 
catheter into the stomach, as outlined by Bokay, treatment to be begun 
four days after the accident if the edema and inflammation have sub- 
sided sufficiently. Peroral bougienage with a string used as a guide, 
retrograde bougienage through a gastrostomy opening, peroral esophago- 
scopic bougienage or retrograde esophagoscopic bougienage must be 
employed in treating the already developed stricture. In this series there 
were 8 deaths, 1 of which was attributable to a cause other than the 
esophageal lesion. 

53. Wrigley, F. G. : A Series of Two Hundred Cases of Oesophagoscopy for 
Foreign Bodies, Brit. M. J. 2:334 (Aug. 12) 1939. 

54. Martin, J. M., and Arena, J. M. : Lye Poisoning and Stricture of the 
Esophagus, South. M. J. 32:286 (March) 1939. 
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Restoration of function in cases of nonmalignant esophageal stenosis 
can be accomplished by the accepted methods of dilation in the great 
majority of cases, but Turner 55 expressed the belief that there are a 
few conditions requiring some form of reconstructive surgical procedure, 
such as esophagoplasty. According to Turner, the incidence of esopha- 
geal stricture in England is much less than in other countries. Case 
reports illustrated the results obtained by the standard methods of 
treatment, and several deaths occurred after instrumentation. He stated 
the opinion that patients can be taught to swallow bougies with safety ; 
no force is used, and when possible supervision of the dilation is carried 
out. Gastrostomy has definite value in treatment, not only for main- 
taining nutrition but also for carrying out retrograde bougienage. In 
the 19 cases referred to, the causative factors, so far as could be deter- 
mined, were as follows : corrosives in 5 ; congenital defects, 5 ; late 
results of achalasia, 4; ulceration, 2; acute inflammation, 1, and unde- 
termined in 2. 

Benign stricture of the esophagus is observed less frequently than 
cardiospasm or esophageal carcinoma. According to the experience of 
Vinson, 50 no etiologic factor can be ascertained in about 20 per cent of 
cases of stricture of the esophagus. In these, carcinoma commonly is 
suspected. Diagnosis may be difficult even when esophagoscopic exami- 
nation is employed. Stricture at the esophagogastric junction is often 
observed in patients with congenital shortening of the esophagus. Gas- 
trostomy is seldom necessary in the management of benign stricture of 
the esophagus. With a thread employed as a guide for passing sounds, 
a benign stricture can be dilated with minimal risk and discomfort and 
with an excellent functional result. Complete anatomic stenosis of the 
esophagus can always be prevented by having the patient swallow a 
thread and allowing it to remain until the dilation has been completed. 

The present methods of dilating cicatricial stenosis of the esophagus 
were described by Eeman, 57 who pointed out certain features which 
could be improved. He expressed the belief that instead of applying the 
distending force in an up and down direction one should apply it in 
the plane in which dilation of the tissues is desired. The conic form 
of the dilating instruments does not compensate for the mechanical 
error of the application of force. The forceful application of the dilating 

55. Turner, G. G.: Nonmalignant Stenosis of the Esophagus, Brit. J. Surg. 
26:555 (Jan.) 1939. 

56. Vinson, P. P.: Management of Benign Stricture of the Esophagus, J. A. 
M. A. 113:2128, (Dec. 9) 1939. 

57. Eeman, F. G. : The Brady-Diastase Treatment of Esophageal Stenosis, 
Bronchoscop., cesophagoscop. et gastroscop., January 1939, p. 40. 



1000 


ARCHIVES OF OTOLARYNGOLOGY 


apparatus does not permit any gliding of the tissue fibers over one 
another and therefore does not utilize, except partially, the elasticity of 
the fibrous tissue. Instead it provokes sudden tearing of these fibers, 
which is followed by further formation of scar tissue. Eeman proposed 
to replace this method by one he called Brady-diastase, which is based 
on the principle that a minimal force applied for a prolonged period is 
more efficacious than a rapidly dilating force applied for a short time. 
These objectives are accomplished by using as dilating agents the hydro- 
static dilating balloons (Stark) and by applying the force over a longer 
period. 

Ulcer of the Esophagus . — The concomitance of duodenal and of 
esophageal ulcer, although uncommon, is of interest. The patient exam- 
ined by Klein and Hochbaum 58 was operated on for duodenal ulcer. 
Two months later he was readmitted because of dysphagia. Esophago- 
scopic examination revealed an extensive ulcerated lesion involving the 
lower part of the esophagus. The appearances suggested carcinoma. 
When the patient was observed one year later, cicatricial stenosis of 
the esophagus was found. This responded promplty to dilation, and 
return of normal esophageal function was obtained. 

The symptoms of ulcer of the esophagus often suggest a clinical 
diagnosis of gastric ulcer. The failure to find any evidence of ulcer 
by the routine roentgen examination often leads to a revision of the 
diagnosis. Briggs, Dick and Hurst 50 have found that esophageal ulcer 
is almost always associated with herniation of the stomach through the 
diaphragm and with congenitally short esophagus. A small hernia is 
often overlooked in a routine roentgen study. Both the ulcer and the 
hernia can be demonstrated by examining the patient in the horizontal 
position. The diagnosis can always be confirmed by esophagoscopic 
examination. 

Two conditions of which one is necessary for the production of 
peptic ulcer of the esophagus are (1) gastric mucosa in the lower portion 
of the esophagus and (2) a relaxed cardia through which gastric juice 
is constantly regurgitated. Chamberlin 00 suggested that the patency 
of the cardia might be caused by congenitally short esophagus or 
diaphragmatic hernia. In his 7 cases either one or both of these 
abnormalities were present. He named the diagnostic criteria of peptic 

58. Klein, I., and Hochbaum, W.: Stenosing Esophagitis Associated with 
Duodenal Ulcer, Am. J. Roentgenol. 42:724 (Nov.) 1939. 

59. Briggs, P. J.; Dick, R. C. S., and Hurst, A.: Simple Ulcer of the 
Oesophagus and Short Oesophagus, Proc. Roy. Soc. Med. 32:1423 (Sept.) 1939. 

60. Chamberlin, D. T. : Peptic Ulcer of the Esophagus, Am. J. Digest. Dis- 
5:725 (Jan.) 1939. 
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ulcer of the esophagus as follows : ( 1 ) The ulcer is chronic and unasso- 
ciated with systemic disease; (2) the symptoms are relieved by peptic 
ulcer therapy and dilation; (3) free hydrochloric acid is present in 
the stomach, and (4) the ulcer is visualized by direct examination. 

Periesophageal Abscess. — In discussing periesophageal abscesses, 
Hunt 01 stated that rupture of the esophagus is due to foreign bodies, 
instrumentation or spontaneous rupture accompanying malignant growth. 
The most frequent site of perforation is at the upper end, at the crico- 
pharyngeus muscle, for it is there that foreign bodies and instruments 
first meet resistance. In an analysis of 20 cases of periesophageal abscess 
Hunt found that in 17 the perforation of the esophagus was caused by 
foreign body, that in 1 the rupture followed instrumentation and in 2, 
biopsy. A diagnosis of cervical periesophageal infection is made on the 
basis of a suspected or observed perforation of the esophagus, marked 
collapse of the patient at the time of the perforation, pain, tenderness 
and swelling over the area of dysphagia, sudden rise in temperature with 
increased leukocyte count, the roentgen signs of widening of the pre- 
vertebral or post-tracheal space and emphysema, which may be ascer- 
tained by palpation or by roentgen examination. A roentgen study 
is the determining factor in diagnosis and aids in differentiating between 
simple cellulitis and abscess formation. In 16 of the 20 cases operation 
was done and external drainage established, with 12 recoveries and 4 
deaths. In the remaining 4 cases, in all of which death occurred, opera- 
tion was not performed but conservative or esophagoscopic treatment 
was given. 

Cardiospasm. — Bougienage of one variety or another has been prac- 
ticed for more than fifty years in the treatment of cardiospasm. Browne 
and McHardy 62 discussed the various methods of dilation and described 
a mercury pneumatic dilator which they have found useful. Its advan- 
tages are as follows : 1. A previously swallowed guiding thread is not 

required and the instrument is readily passed, being the size of a number 
21 Hurst dilator. It is carried through by virtue of the contained 
mercury, which is sufficient to force the closed sphincter and is in itself a 
guide. 2. The dilator is passed with less discomfort and does not exhibit 
a tendency to coil in the dilated prediaphragmatic dilatation. 3. Only 
a single instrumentation is required, and the dilator offers controlled 
pneumatic divulsion. 

61. Hunt, W. M. : Periesophageal Abscesses: The Importance of Early Sur- 
gical Interference, Ann. Otol., Rhin. & Laryng. 49:128 (March) 1939. 

62. Browne, D. C., and McHardy, G. : A New Instrument for Use in Esophago- 
spasm, J. A. M. A. 113:1963 (Nov. 25) 1939. 
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In Tucker’s 03 experience gentle dilation or stretching of the hiatal 
esophagus repeated over a considerable period has given the most 
favorable results in the treatment of cardiospasm. Preliminary roentgen 
study and open tube esophagoscopic examination of the lower end of 
the esophagus and cardia should be done, he said, in every case. The 
mercury-filled pneumatic dilator was described in his paper, and cases 
were cited in which this method of treatment was successfully employed. 

In discussing the reflex etiologic factor in cardiospasm, Bryant 04 
did not assume that in all cases the condition could be attributed to reflex 
etiologic causes. Cases were cited to support the belief, however, that 
anything which unduly disturbs the reflex arc of the myenteric plexus 
may serve as an exciting cause of functional stenosis of the esophagus. 
These cases suggest further that in the event of an obstinate condition 
which is not relieved by the commonly employed methods of treatment 
a painstaking search for lesions elsewhere should be resorted to, and 
furthermore that even when the condition is relieved by ordinary 
measures reflex factors should be sought so that, if they should be found, 
their correction could help in the prevention of relapses. 

TUMORS OF THE ESOPHAGUS 

Osteochondroma. — In reporting a case of osteochondroma of the 
esophagus, Reeves 05 directed attention to the rarity of this type of 
tumor in the esophagus. The pedunculated tumor in the reported case 
was located in the upper thoracic portion of the esophagus and was 
removed with a cutting forceps after exposure with a Jackson esophageal 
speculum. The symptoms disappeared for six months after removal; 
the patient gained 30 pounds (13.6 Kg.) and was able to return to work. 

Adenocarcinoma. — Polyps of the esophagus probably constitute the 
most common type of benign tumor, but the carcinomatous polyp is an 
unusual finding. Feldman 00 observed a case of adenomatous peduncu- 
lated polyp occurring in the upper part of the esophagus. The roentgen 
appearances exhibited a large polyp which was clearly outlined and 
appeared to be movable especially when the patient changed position. 
In the esophagoscopic procedure the polyp was sucked up into the 
end of the tube. A biopsy was done. The histologic diagnosis was 
adenocarcinoma. This type of tumor is extremely rare in the upper 
part of the esophagus. 

63. Tucker, G. : Cardiospasm: A Pneumatic-Mercury Dilator, Ann. Otol., 
Rhin. & Laryng. 48:808 (Sept.) 1939. 

64. Bryant, D. L. : A Consideration of the Reflex Etiology of Cardiospasm, 
Ann. Otol., Rhin. & Laryng. 48:802 (Sept.) 1939. 

65. Reeves, E. : Osteochondroma of the Esophagus Removed Perorally with 
the Aid of a Speculum, Arch. Otolaryng. 29:151 (Jan.) 1939. 

66. Feldman, M. : Adenocarcinomatous Pedunculated Polyp of the Esophagus : 
Report of a Case, Am. J. Digest. Dis. 6:453 (Sept.) 1939. 
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GASTROSCOPY 

Gastritis . — The diagnosis of gastritis is difficult to make, and McNeer 
and Barowsky 07 reported a series of 143 cases in which gastroscopic 
observations were necessary before definite conclusions could be reached. 
Their most striking finding was the presence of some form of gastritis 
in over half the patients studied. Many of the patients (37.8 per cent) 
with conditions previously diagnosed as “functional dyspepsia” were 
found to have chronic gastritis. McNeer and Barowsky experienced 
difficulty in classifying the types of gastritis. Three fourths of the 
patients with true achylia had an atrophic type, while almost all had 
some chronic changes. . The incidence of chronic inflammation was 
highest in association with achylia, followed in order of frequency by 
the gastritides associated with carcinoma, those occurring with chronic 
resistant duodenal ulcer, those following gastroenterostomies and those 
in the undiagnosed group. Clinical, laboratory and roentgen study does 
not give much information in a majority of cases ; in occasional cases 
of advanced hypertrophic gastritis, however, the roentgenograms may 
lead to accurate diagnosis. Pathologic studies of gastritis are greatly 
handicapped because of the rapid autolysis of gastric tissue which takes 
place at postmortem examination. 

In an attempt to correlate the clinical and gastroscopic findings, Bank 
and Renshaw us studied 50 cases of chronic superficial gastritis, diag- 
nosed by means of the gastroscope. Some variation in the normal 
gastric acidity was noted in 80 per cent of this series, hyperacidity being 
present in 50 per cent. A tendency toward delayed emptying of the 
stomach, loss of weight and symptoms suggestive of duodenal ulcer 
were prominent features. Bank and Renshaw were not able to arrive 
at any characteristic syndrome of chronic superficial gastritis. 

Gastroscopic examination afforded a supplementary diagnostic 
method of study in 200 cases of lesions of the stomach in which exami- 
nation was made by* Freeman. 00 Fie expressed the opinion that the 
greatest field for usefulness of the gastroscope is in the diagnosis of the 
different types of chronic gastritis, although valuable information can 
be obtained on conditions following gastric operations, obscure gastric 
hemorrhages, carcinoma and ulcer. 

67. McNeer, G., and Barowsky, H. : A Gastroscopic Study of the Incidence of 
Chronic Gastritis in Common Gastric Afflictions, Am. J. Digest. Dis. 6:180 (May) 
1939. 

68. Bank, J., and Renshaw, J. F. : Chronic Superficial Gastritis, J. A. M. A. 
112:214 (Jan. 21) 1939. 

69. Freeman, E. B. : Gastroscopic Study Compared with Other Methods of 
Diagnosis in Gastric Lesions, J. A. M. A. 122:217 (Jan. 21) 1939. 
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In discussing the importance of gastroscopic examination in cases 
of cancer of the stomach, Liebowitz 70 presented several cases in which 
that method proved of considerable aid in determining the presence 
or absence of gastric cancer and in differentiating benign and malignant 
ulcerations of the stomach. The interpretation of the roentgen shadows 
can be greatly aided by a knowledge of the gastroscopic appearances 
of a lesion. The use of the gastroscope is particularly of value in 
attempts to recognize gastritis which often simulates neoplasm both clin- 
ically and radiologically. The employment of gastroscopic examination 
to supplement roentgen studies and clinical and laboratory examinations 
will aid in making the diagnosis and detection of gastric cancer more 
accurate than heretofore. 

In a study representing 317 gastroscopic observations on 91 patients, 
each of whom presented a definite, benign gastric ulcer, Schindler and 
Baxmeier 71 found two types of mucosal alteration. Inflammatory 
changes ranging from the reddening, edema and exudation in the super- 
ficial form to the segmentation, node formation and erosive changes 
in the hypertrophic type were observed in 38 patients at the first exami- 
nation and at some subsequent examination in an additional 10 patients 
in whom gastritis was not present when they were first examined. In 43 
patients with ulcer no gastritis was discovered. Purpuric type changes, 
which include mucosal hemorrhages, pigment spots and hemorrhagic 
erosions, were observed in 40 patients. In the series of 43 patients 
who presented no evidence of gastritis many were examined on more 
than one occasion, a fact which suggests that the absence of inflamma- 
tion was not due to a regressive phase. Of the 38 patients with gastritis 
and ulcer, 16 presented evidences of inflammation which was entirely 
remote from the ulcer ; in 10 the ulcer was found lying in a circum- 
scribed zone of inflammation of variable size, and in 12 there was diffuse 
gastritis involving extensive areas of the fundus or of both the fundus 
and the antrum. The incidence of purpuric type lesions in patients 
not suffering from gastric ulcer is not greater than 6 per cent. It is 
of interest to note that among 91 patients with ulcer these lesions were 
observed in 40 (44 per cent). 

Carcinoma. — Although the value of gastroscopic examination for 
early diagnosis of gastric carcinoma is disputed, gastroscopists recognize 
its value in the differential diagnosis of benign and malignant lesions 
and in the determination of operability. Schindler and Gold ‘ 2 expressed 

70. Liebowitz, H. R. : Gastroscopic Observations in Gastric Cancer, Rev. 
Gastroenterol. 6:516 (Nov.-Dee.) 1939. 

71. Schindler, R., and Baxmeier, R. I. : Mucosal Changes Accompanying 
Gastric Ulcer: A Gastroscopic Study, Ann. Int. Med. 13:693 (Oct.) 1939. 

72. Schindler, R., and Gold, R. L.: Gastroscopy in Gastric Carcinoma, 
Especially in Its Early Diagnosis, Surg., Gynec. & Obst. 69:1 (July) 1939. 
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the opinion that examination by means of the gastroscope does facilitate 
early diagnosis and that at times it is superior to all other methods. 
Ten cases were presented by them to demonstrate the importance of 
gastroscopic examination in relation to the diagnosis of cancer. In 
2 cases an early diagnosis was made only by gastroscopic examination; 
in 2 additional cases the diagnosis was made conclusive by gastroscopic 
means ; in 3 examination by the gastroscope was important in the differ- 
ential diagnosis between benign and malignant ulceration, and in' the 
remaining 2 it was valuable in the determination of operability. Gastro- 
scopic and roentgen examination are not competitive, but each supple- 
ments the other. Close cooperation between the radiologist and 
gastroscopist, therefore, is essential in order to make a diagnosis early. 
An early diagnosis can be made in every case of cancer if roentgenologic 
and gastroscopic examinations are carried out promptly on the appear- 
ance of mild digestive symptoms and of loss of weight which is other- 
wise unexplained. 

Pernicious Anemia . — Schindler and Serby 73 reported on the gastro- 
scopic findings in 23 patients with pernicious anemia. Nine patients 
did not receive treatment and showed evidences of atrophic or super- 
ficial gastritis, either diffuse or patchy and distributed in both the antrum 
and the body. After receiving treatment, 4 of the 14 patients exhibited 
no appreciable improvement of the gastric mucosa, while in the remainder 
almost complete regeneration occurred. Polyps of the mucosa were 
■observed rather frequently in this series. 

Phytobezoar . — A case of phytobezoar (food ball) in the stomach, in 
which diagnosis was based on gastroscopic examination and confirmed 
at operation, was reported by Ruffin and Reeves. 74 They expressed the 
opinion that the development of this condition is frequently associated 
with the ingestion of persimmons ; for thirty or forty years their patient 
had been in the habit of eating at least a quart of persimmons every fall. 

73. Schindler, R., and Serby, A. M.: Gastroscopic Observations in Pernicious 
Anemia, Arch. Int. Med. 63:334 (Feb.) 1939. 

74. Ruffin, J. M., and Reeves, R. J. : The Value of Gastroscopy in the Diag- 
nosis of Phytobezoar, Am. J. Digest. Dis. 5:745 (Jan.) 1939. 
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The Central Connections of the Vestibular Pathways. W. E. Dandy and 
P. A. Kunkel, Am. J. M. Sc. 198:149 (Aug.) 1939. 

The authors sectioned one or both eighth nerves and removed one or both 
cerebellar hemispheres with and without section of the eighth nerves on a series 
of dogs and cats. Section of one eighth nerve always resulted in violent whirling 
of the animal toward the same side, continuing until the animal died of exhaustion 
a day or two later. Section of both eighth nerves resulted in whirling first to 
one side and then to the other. Removal of one or both cerebellar hemispheres 
resulted in loss of equilibrium, but there was never any whirling. Section of one 
eighth nerve combined with removal of half the cerebellum on the same side 
resulted in violent whirling, but if the opposite half of the cerebellum was removed 
instead there was no whirling. The authors conclude that the vestibular pathways 
decussate like the pyramidal tracts. 

(Comment: This conclusion seems to the reviewer to be unwarranted for the 
following reason: The whirling that occurs after section of one eighth nerve is 
due to unopposed tonus impulses from the opposite labyrinth. The fact that 
removal of the cerebellar hemisphere on the side of the cut nerve does not stop 
the whirling whereas removal of the hemisphere on the side of the intact nerve 
does control the whirling means that the vestibular pathways go to the cerebellar 
hemisphere of the same side and do not decussate. This is in harmony with 
clinical experience and anatomic studies.) Shambaugh, Chicago. 


What Conclusions Can Be Reached Through a Vestibular Examination 
as to the Type and Location of an Intracranial Disease? Rudolf 
Leidler, Pract. oto-rhino-laryng. 2:86 (May); 152 (July) 1939. 

In a long, comprehensive discussion, the author devotes the first half of his 
presentation to a description of the anatomic relation between the vestibular nerve 
and the central nervous system. He traces the nerve and its fibers from their 
labyrinthine origin to the termination in the spinal cord. He continues with a 
minute description of the intercommunication between the vestibular nuclei and 
the ramifications through the upper and lower centers and the interrelation with 


other tracts and nuclei. 

The second half of his discussion deals with the clinical application of various 
symptoms, treating nystagmus as the most important finding and vertigo as the 
second. He states that, while nystagmus can be shown on a purely anatomic basis 
to result from a direct relation between the vestibular nuclei and the nuclei of 
the eye muscles, the association of vertigo is not clear. However, certain facts 
are established with a fair degree of certainty in the relation of the structure of 
the vestibular system to vertigo. The communication of the vestibular system 
with the motor cells of the anterior horn and the motor nuclei is weak and m 
man is difficult to establish as an influence on equilibrium. He believes that 


otolaryngologists in general have overestimated the effect of the labyrinth on 
equilibrium. He states that with acute unilateral destruction of the labyrinth 
disturbances of equilibrium are of only short duration and that persons with 
vertigo of peripheral labyrinthine origin during the quiescent stage do not show 
any disturbances of equilibrium. He feels also that the otolaryngologist can help 
the neurologist by careful analysis of the vestibular findings and so help determine 
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any central lesion and likewise that it is important that the neurologist call on the 
otolaryngologist for aid in any case of a suspected central lesion. 

He then describes the method of examination, stressing the importance of the 
otoscopic observations on the ear drum, the responsivity of the cochlear system and 
the vestibular findings, noting particularly in the latter (1) spontaneous nystagmus, 
(2) caloric responses and (3) responses after rotation. 

Some of his findings are as follows : First, disturbances in the vestibular system 
which are caused by disease of the brain. 

I. Reflexes of the ocular muscles of vestibular origin (nystagmus and deviation). 

A. Typical vestibular nystagmus composed of a slow and a quick com- 
ponent and normally not spontaneous. On stimulating a normal ves- 
tibular system with 5 cc. of water of 27 C. (Kobrak), typical nystagmus 
is produced to the side opposite the stimulation, and, after a latent 
period of about twenty seconds, the amplitude and the frequency of 
movement vary individually, but a pathologic state can be surmised 
only when there is marked disproportion in both amplitude and fre- 
quency on stimulation of the two sides. The last deduction is true 
also when the rotation test is made. 

B. Atypical nystagmus following stimulation. This depends on a dis- 
turbance in rhythm. 

1. Prolongation of the slow component. 

2. Conjugate deviation of the eyes to the tested side plus typical 
nystagmus. After a caloric stimulation a normal latent period 
is followed by conjugate deviation in the direction of the slow 
component. In this position, typical nystagmoid movements 
follow; the quick component is usually smaller and weaker. 

3. Typical nystagmus plus conjugate deviation to the stimulated 
side. This is the reverse of 2. 

Disturbances of rhythm may appear in the following forms : 1. The various 
phases may follow each other in an irregular fashion. Between the phases, 
the eyes may rest quietly. 2. Frequently, there is a series of four or five phases 
of small amplitude, which may disappear quickly. There may be difficulty in 
differentiating between the slow and the quick components. 

C. Conjugate lateral deviation of the eyes. In many cases of central 
disease of the vestibular system, deviation of the eyes can be seen 
behind the Frensel glasses and is apparent only when the glasses are 
used. The patient himself is unaware of this phenomenon. There 
may be also a uniphasic reaction, in which the quick component is 
lost. This really is maximal residual deviation of the eyes in the 
direction of the slow component. 

D. Atypical, unrhythmic ocular movement, seen only behind the glasses in 
certain rare cases of a central vestibular lesion. This type should be 
differentiated from pendular nystagmus. While it does not have a 
vestibular origin, it is definitely influenced by the vestibular system. 

E. Spontaneous pure rotary nystagmus. This is always seen in disease 
of the brain. However, frequently it is a rotary component of hori- 
zontal or vertical nystagmus. 

F. Vertical reflex nystagmus. The association of this reaction with dis- 
ease of the brain is difficult. However, while definite localization can- 
not be made, the assumption must be accepted that it is of central 
origin. Further experimental study of the phenomenon should be 
made. 
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G. Postural nystagmus, which occurs when the patient in a horizontal 
posture looks either to the right or to the left and which disappears 
on a change in posture. Vertigo is commonly associated. This type 
of nystagmus is either purely horizontal or rotary, rarely mixed and 
more rarely vertical. It also usually occurs in only one posture and 
most frequently in the same direction. This form of nystagmus occurs 
only with central vestibular disturbances. 

II. Disturbances of responses to caloric and rotatory stimulation. In diseases of 
the central nervous system, these disturbances are more common than pre- 
viously assumed. One should not class the responses as hyperactive, hypo- 
active or nonactive. There may be various types of disturbance of these 
responses of the vestibular system. 

A. Extirpation of the cochlear nerve. The patient is deaf and does not 
respond to any vestibular stimulation. 

B. Nonsuppurative encephalitis. Here the cochlea is not involved and 
usually shows normal responses. The caloric test will show more or 
less disturbance, with a difference in the irritability of the two sides. 
For example, marked or normal nystagmus on one side may follow 
minimal stimulation, with a normal reaction from the opposite side 
only after a maximum stimulation. 

C. Disturbance of the vegetative nervous system. This is evidenced by 
normal or increased nystagmus, often associated with marked vertigo. 
The patient becomes either pale or flushed. The pulse rate and the 
breathing become affected. He shows extreme anxiety, pressure 
symptoms about the cardiac region, profuse sweating, general weak- 
ness, nausea, vomiting and fainting. These symptoms may last for 
some time, even several hours. 

D. Syringobulbia. This is evidenced by constant vertigo, with pure or 
almost pure rotary nystagmus of the second or third degree to the 
affected side, a normal cochlea and normal or only slightly increased 
irritability of the vestibular system. 

E. Disease of the central nervous system. Rare findings are associated 
with or accompany stimulation of the vestibular system, such as the 
maintaining of the head or the body in certain definite positions. The 
cause is unknown, and the site of the lesion is uncertain. There may 
be also disturbances of consciousness after stimulation of the vestibular 
system. These may be slight and transient or may occur with severe 
vertigo in diseases of the labyrinth. Epilepsy may fall in this class. 
Symptoms suggesting involvement of the cerebrum, such as headache, 
or of the extrapyramidal region, such as tremors of the head after 
stimulation, suggest central rather than peripheral lesions. 

III. Vertigo. This is an important symptom of disease of the brain. However, 
the author does not believe that it is an evidence of intracranial pressure. 

It is usually an evidence of a vestibular influence, but it is difficult to differ- 
entiate between a labyrinthine and a central lesion. 

The author then attempts to localize in the brain the lesions causing the 
various symptoms. 

I. Vertigo. He disputes the contention of the neurologist that since vertigo 
is merely an expression of increased intracranial pressure it cannot be 
specifically localized. The author believes that vertigo occurs in the l> r( js 
ence of increased intracranial pressure only when there is involvement by 
way of the internal auditory canal of the vestibular nerves or the labyrinth 
(stasis of the labyrinth). He has demonstrated that in many cases o 
increased intracranial pressure, marked compression of the brain stem and 
frank hydrocephalus evidence of vertigo did not appear. 
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A. The greatest degree of vertigo occurs when the root fibers of the 
vestibular nerve in the efferent nerve or the descending root and the 
arcuate fibers, which follow the nucleus to the posterior longitudinal 
fasciculus, are involved either directly or indirectly. 

B. An isolated lesion of the posterior longitudinal bundle, in the region 
of the narrow vestibular system, can produce marked vertigo. 

C. A lesion in the course of the ascending vestibular root fibers (the 

ipsilateral corner of the fourth ventricle) to its entrance into the 
nucleus angular is (Bechterew) leads to definite vertigo. 

D. An isolated lesion in the nucleus vestibularis triangularis, at least in 
its dorsal portion, either unilateral or bilateral, does not produce any 
vertigo. 

E. A lesion which unilaterally destroys the entire central vestibular sys- 
tem causes vertigo for a long time. 

F. If the pathologic process reaches into the fourth ventricle, as hydro- 
cephalus, a cysticercus cyst or involvement of the choroid plexus, it 
usually does not cause any vertigo. Vertigo occurs only when the 
vestibular system is involved directly by an encroaching process from 
above or there is involvement in the medulla. This is also true of 
any process occurring in the cerebellum. Here the disease must 
involve either the vestibular nerve or its tract. 

G. A lesion in the midbrain does not produce vertigo, unless it encroaches 
on the narrow vestibular system. An involvement of the posterior 
longitudinal bundle in this region likewise does not produce vertigo. 

H. What has been said of the midbrain under G. applies also to the 
diencephalon and the root ganglion. 

I. The author has been unable to find any positive evidence of a localiza- 

tion sign for vertigo in the cerebrum. This is in spite of statements 
in the literature that there are areas in the parietal and temporal 
lobes lesions in which are associated with vertigo. 

II. Uniphasic reaction. This means that after stimulation either caloric or 
rotary, instead of true nystagmus, a slow component occurs, such as 
conjugate deviation of the eyes in the direction of the slow component. 
This may be due to interference somewhere in the ocular system. 

III. No response from the vestibular system. The lesions usually occur in the 
pons, especially in the region of the posterior longitudinal bundles. 

IV. Spontaneous nystagmus. Persistent rotary or horizontal-rotary nystagmus 
always suggests a central lesion. Spontaneous nystagmus in the direction 
of a dead labyrinth is always of central origin. This is especially true 
when vertigo is not associated. Postural nystagmus has been found in 
40 per cent of 150 cases of tumor of the brain, and in 80 per cent of these 
the growth was in the posterior fossa. This definite localization has not 
been established. Hence, it is not of practical value. 

V. Abnormal deviation of the head and body. The lesions have been found 
to be orad to the vestibular system, in fact, orad to the anterior corpora 
quadrigemina, at the level of the third ventricle. It is apparent also that 
a lesion in the frontal and temporal lobes of the cerebrum may produce 
this symptom. However, a positive diagnosis is not possible, but it is 
definitely known that the labyrinth, the vestibular nerve or its primary 
end organs and the brain stem are responsible for the phenomenon. 

In summarizing, the author groups the symptoms as follows : 

A. Symptoms arising from part of the acoustic nerve which suggest a 
lesion of the central nervous system. 
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1. Severe attacks of dizziness, which may be recurrent, in the 
presence of normal hearing. 

2. Evidences of severe excitability of the vestibular nerve, either 
unilateral or bilateral, also in the presence of normal hearing. 

3. Persistent spontaneous nystagmus in the presence of normal 
hearing. 

4. Severe headache or an increase of preexisting headache occur- 
ring simultaneously with severe dizziness. 

5. All forms of abnormal reactions previously described, especially 
preponderance of the slow component and any disturbance of 
the rhythm of nystagmus. 

6. Postural nystagmus. 

7. High grade nystagmus without dizziness or, if dizziness is 
present, with mutual independence of both symptoms. 

B. Symptoms arising from the acoustic nerve which are signs of a lesion 
of the central nervous system. 

1. Unilateral deafness and a dead cochlea plus spontaneous nystag- 
mus to the same side. 

2. Nystagmus continuing in the same direction unchanged for 
longer than a week. 

3. Pure rotary nystagmus existing for a long period. 

4. Vertical nystagmus of any form. 

5. Unilateral or bilateral caloric unexcitability in the presence of 
normal rotary responses and normal hearing. 

6. Uniphasic reactions. 

7. Periods of deafness together with loss of consciousness. 

8. Persistent changes of the posture of the head during examina- 
tions of the vestibular nerve, occurring at times in association 
with somnolence or sleep. 

Under his last division, he presents a series of diagrams, presenting various 
lesions, which in turn elicited certain definite symptoms. 

In conclusion, he emphasizes the desirability of close cooperation between the 
otologist and the neurologist, since a differential diagnosis often is impossible with- 
out such cooperation. ' Persicy, Philadelphia. 


Petrositis and Horner’s Syndrome. P. H. Gerlings, Acta oto-laryng. 27:561, 
1939. 

Gerlings presents 2 cases in which Horner's syndrome complicated petrositis. 
Serial sections of the temporal bone in 1 of the cases revealed infection and 
formation of an abscess in the peritubal cells and an actual abscess in the carotid 
canal. The Horner syndrome was caused by involvement of the sympathetic plexus 
in the carotid canal. Grove, Milwaukee. 


Pharynx 

Sublingual Abscess of Citelli. G. Giuffrida, Arch. ital. di otol. 51:293 (June) 
1939. 

Citelli established the fundamental characteristics of sublingual abscess which 
distinguish it from other suppurative processes of the mouth and neck. Sub" 
lingual abscess occurs in the loose connective tissue lateral to and beneath the 
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sublingual gland. The floor of this region is formed by the mylohyoid muscles, 
and they do not shut it off completely from the submandibular region. The funda- 
mental symptoms of sublingual abscess are pain, difficulty of swallowing and 
mastication, dysarthria and tumefaction of the floor of the mouth, of part of the 
inferior surface of the tongue, of the median suprahyoid region and of the subman- 
dibular region. The swelling in the floor of the mouth is cordlike and is marked 
at the sublingual fold. It is distinguished from Ludwig’s angina by being unilateral 
and involving the anterior part of the floor of the mouth and the under surface of 
the tongue. It is only in cases in which the process is not promptly treated that 
it extends to the suprahyoid region. Six cases are reported, in all of which a 
gram-positive diplococcus was found in the pus. In 2 cases the abscess was caused 
by puncture of the mucosa by vegetable fiber. Dental infection is a frequent 
cause of the abscess. The preferred treatment is by incision of the floor of the 
mouth and daily probing thereafter. The suprahyoid swelling does not subside 
immediately. It is well to wait a few days before determining the necessity of 
drainage by the external route. Dennis, San Diego, Calif. 

The Oxide-Reducing Power of the Tonsillar Tissues. F. Ventura- 
Gregorina, Arch. ital. di otol. 51:437 (Sept.) 1939. 

Using the method of Birch, Harris and Ray (2, 6-dichlorophenolindophenol), 
Ventura-Gregorina studied the oxide-reducing power of tonsillar and adenoid 
tissue removed from 40 patients varying in age from 3 to 38 years. Especially 
considered was the relation of reduction oxides to the age of the patient and to 
the histopathologic structure of the tonsillar tissue. The results of the investiga- 
tion indicate that when lymphatic hypertrophy is greater the oxide reduction is of 
higher value. In children up to the fourteenth year there is a greater degree of 
lymphatic hypertrophy than in adults and a larger extent of germinative centers, 
accompanied by a smaller quantity of stromal tissue. It also appears from the 
research that in the hypertrophic, chronically inflamed and hyperplastic tonsils, 
the important biologic phenomena of tissular respiratory activity progressively 
diminishes in relation to various complex factors, including, particularly, bio- 
chemical influences. Dennis, San Diego, Calif. 


Nose 

Nasal Obstruction Caused by Collapse of the Nasal Alae. Harold I. Lillie 
and Kinsley M. Simonton, Ann. Otol., Rhin. & Laryng. 48:600 (Sept.) 1939. 

Alar collapse is a condition often not considered in looking for the cause of 
nasal obstruction. It is more frequently the cause than is generally recognized, t 
may be produced by overactivity of either the constrictor or the dilator muscles 
of the alae and is influenced by the negative pressure pioduced in the nose by 
inspiration. Other possible causes for the obstruction should be ruled out. . In 
alar collapse the patient “breathes with the nose, not through the nose , inspira- 
tions are short and quick; the alae are partly or wholly drawn inward. The effort 
of the patient to draw air into the nose increases the degree of medial motion 
while long, slow inspirations diminish the tendency to collapse. If a cotton ball 
tucked into the anterior superior recess of the vestibule gives complete relief, the 

diagnosis is made. ... 

Some patients, when the cause of the obstruction is pointed out, will be able to 
correct the condition by correcting the air breathing. In some cases a cotton ball 
will be used ; in others, a silver tube shaped to fit the vestibule. If simpler methods 
do not suffice, various surgical procedures may be tried. 

M. V. Miller, Philadelphia. 
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The Rational Treatment of Sinusitis in Children. John J. Shea, J. A. M. A. 
113; JO (Sept. 2) 1939. 

The author discusses the various forms of treatment of the sinuses. He reviews 
the local measures performed in the office, here and there adding a personal obser- 
vation. Some comments are made on medicinal therapj', when to irrigate a sinus, 
questions of diet, climate, immunization, electrotherapy and surgical intervention. 

He concludes as follows : 1. The rational treatment of sinusitis depends on a 
sane appreciation of the more recently discovered anatomic and physiologic facts, 
the result of clinical and experimental studies. 2. The treatment of sinusitis in 
children differs from that in adults in that the rhinologist hopes to terminate their 
infections or correct their allergic disturbances, thus obtaining a permanent cure. 

Gordon, Philadelphia. 

Voluminous Papilloma of the Nose, Maxillary Sinus and Nasopharynx. 
G. Salvadori, Arch. ital. di otol. 51:356 (July) 1939. 

The malignancy of nasal papillomas has been widely discussed. The opinion 
of Massione that papillomas are histologically benign but that in some cases the 
clinical course is malignant is not accepted. The patients do not have metastases 
or cachexia; the vigorous epithelial development of the tumor, the tendency to 
recur and the rich blood supply account for the apparent malignancy. 

Salvadori believes that either the so-called malignant papillomas are papillary 
epitheliomas from the beginning (not thoroughly examined histologically) or, 
although initially papillomas, they have undergone malignant degeneration. In 
support of his views he reports 2 cases, 1 published in 192S and 1 in this article. 
From a clinical point of view, both growths were benign, because there has been 
no recurrence; notwithstanding their long course (seven years and twenty years, 
respectively) and extensive development, there were only local symptoms of com- 
pression and no disturbance of the general condition. Histologically, the epithelium 
in 1 case was flat, with fibrous connective tissue and moderate vascularization; in 
the other case the epithelium was cylindric and the connective tissue was loose, 
edematous and rich in blood vessels. Both growths were pure papillomas, without 
atypical cells or karyokinesis and with a clear demarcation between layers of 
epithelium and of connective tissue. In pure papillomas, the sole factor that sug- 
gests malignancy is recurrence. Salvadori suggests that recurrence may be due 
to incomplete removal because the external method of operation was not used. 

Dennis, San Diego, Calif. 


Truncular (Block) Anesthesia of the Nasal Cavity. Gatti-Manacini, 
Arch. ital. di otol. 51:495 (Oct.) 1939. 

Gatti-Manacini describes the distribution of the nerve supply of the nasal cavity 
and the technic of injection of the nerve trunks. The sphenopalatine ganglion is 
approached through the posterior palatine canal and the anterior nasal (ethmoid) 
nerve through the orbit at the level of the anterior ethmoid foramen. The 
advantages of the procedure are complete anesthesia with a minimum of time, the 
use of a minimal amount of anesthetic and only a slight degree of shrinkage of 
the mucosa. When shrinkage and ischemia of the mucous membrane are required, 
a small amount of epinephrine solution may be applied locally. The method is 
indicated in all operations in the nasal cavity and the sinuses. 

Dennis, San Diego, Calif. 

Rhinitis Under Conditions of Sleep. H. Tsukamoto, T. Hirugawa and 
Y. Kurita, Monatschr. f. Ohrenh. 73:380 (June) 1939. 

With simple coryza, normal sleep under proper cover never produces the same 
increase of pathologic symptoms as does the horizontal position in the period ot 
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wakefulness, viz., increase of the discharge, but, on the contrary, a relief. This 
may be caused by a diminution of the hyperesthesia, a decrease in the secretion and 
other effects of the heat-regulating mechanism of the body, which is affected by 
the steady environment of a warm bed. The decrease of glandular secretion in the 


nose and also in the larynx during sleep may also be the cause of morning hoarse- 
ness in acute dry laryngitis and of the increase of complaints in dry rhinitis after 

a n « ht ’ s rest Lederer, Chicago. 


Miscellaneous 

End-Results of Irradiation of the Thymus Gland in Twenty-Four Normal 
Infants and Children. C. G. Kerley, Am. J. Roentgenol. 40:416 (Sept.) 
1938. 

In 24 cases an attempt was made to determine the therapeutic results and 
absence of harm to mental or physical development of irradiation of an enlarged 
thymus. 

The diagnosis was made by a roentgenogram of the chest and a history of 
sudden alarming attacks of dyspnea with cyanosis in an infant who otherwise was 
healthy. 

In 21 cases the age at the time of treatment was less than 1 year. The weight 
and height of all the children except 2 were above the standards. 

The author concludes that if the child is normal irradiation of the thymus 
produces no retardation of physical growth or of mental development. 

Squire, Chicago. [Am. J. Dis. Child.] 


Prophylaxis in Allergy. R. A. Kern, Ann. Int. Med. 12:1175 (Feb.) 1939. 

After a discussion of the known facts relative to the production of sensitivity 
in those so predisposed, Kern offers as a means of preventing sensitization of the 
fetus in utero the avoidance of overindulgence in foods by the pregnant mother. 

Prevention of sensitization to inhalants is accomplished by attention to the sleep- 
ing quarters, choice of toys, pets and furniture. 

The importance of selecting a suitable occupation is urged on the allergic person. 

Special care should be exercised in the selection of places for vacations with 
reference to plant pollination. 

It is suggested that attempts at prophylaxis against hypersensitiveness should 
be made for the child with an allergic parent, for, the person who has had allergic 
manifestations in the past, for the person who at present has some minor allergic 
symptom and for the one with obvious allergic disease. 

It is estimated that 15 per cent of the white population of this country is 

alleigic. Reading, Galveston, Texas. [Am. J. Dis. Child.] 


The Etiology of Traumatic Meningitis: A Survey of Ninety Cases in 
Which the Condition Was Verified at Autopsy. Cyril B. Courville 
and C. Don Platner, Bull. Los Angeles Neurol. Soc. 3:150 (Dec.) 1938. 

The cause and pathogenesis of pyogenic meningitis following trauma constitute 
a complex problem which involves much more than the direct extension of organ- 
isms into the cranial cavity through a fracture. Courville and Platner made a 
study of 1,261 cases of fatal craniocerebral injury, in 76 of which meningitis was 
discovered at autopsjq an incidence of about 6 per cent. This figure is in accord- 
ance with the observations of others on the incidence of meningitis following 
ultimately fatal injury to the head in civil life, although the percentage varies 
between 18 and 35 in war. Courville and Platner constructed the following 
classification of their cases on an etiologic basis: 1. Meningitis after basal fracture 
involving the nasal cavities, the sinuses or the auditory canal. In this, the largest 
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group, there were 61 cases, of which the fracture was in the anterior fossa in 31, 
in the middle fossa in 17 and in both the anterior and the middle fossa in 13. 
Only 4 of the 61 patients were female. 2. Meningitis after compound depressed 
fractures of the vault, 5 cases. 3. Meningitis after penetrating wounds of the 
skull, . 3 cases. 4. Meningitis after injuries to the head without fracture, 9 cases. 
In this interesting group the path of invasion was usually not evident, hut it seemed 
to be from an infected wound in the scalp, the nasal sinuses or the ear through 
emissary veins into the skull. 5. Meningitis secondary to traumatically precipitated 
sinusitis, otitis or mastoiditis, 4 cases. 6. Meningitis following injury to the spine, 
2 cases. 7. "Metastatic” meningitis secondary to traumatically induced suppurative 
foci elsewhere in the body, particularly in the thorax, 5 cases. 8. Meningococcic 
meningitis precipitated by injury, 1 case. The possibility of tuberculous meningitis 
precipitated by injury is mentioned; no such case, however, was found in the 
series, and Courville and Platner consider its entity to be uncertain. They state 
that meningitis induced by trauma may be immediate, primary or direct, or delayed, 
secondary or indirect. Indirect or secondary meningitis follows some other sup- 
purative intracranial lesion. Delayed meningitis is due to extension of infection 
through a fracture at least three weeks after the injury. 

The treatment of this type of meningitis consists largely of prevention, in dis- 
cussing which Courville and Platner mention adequate antisepsis of wounds in the 
scalp, gentle handling of patients, avoidance of irrigation or examination of bleed- 
ing ears, great care in exploring compound depressed fractures and the avoidance 
by the patient of blowing the nose, coughing, sneezing or straining. The patient 
should be kept on his back with his head slightly elevated. Administration of 
sulfanilamide is mentioned. 

Mackay, Chicago. [Arch. Neurol. & Psychiat.] 

Leprosy of the Upper Respiratory Tract: Discussion of Early and Moder- 
ately Advanced Cases. F. J. Pinkerton, J. A. M. A. 111:1437 (Oct. 15) 
1938. 

Pinkerton reviews his experience in Hawaii in the study of leprous patients 
for lesions in the upper respiratory tract. He states that practically every patient 
with leprosy has some nasal lesion due to the disease. Dryness, stuffiness, exces- 
sive crusting, blocking and epistaxis are common symptoms. The nasal bone ^ is 
never destroyed, but the nasal cartilage commonly shows the typical depression 
at the tip of the nose ; in a patient with syphilitic saddle nose the depression is 
due to destruction of the bony septum. The pharynx is seldom attacked. Nodules, 
leukoplakia and diffuse thickening may be lingual manifestations of leprosy. The 
tonsils were found to be affected in 20 per cent of cases, and in 40 per cent of 
cases of moderately advanced nodular involvement there were leprous lesions of 
some kind in the larynx. Huskiness may be an early symptom. In making a 
nasal “snipping” for bacteriologic examination, scraping hard enough to get some 
of the epithelium is essential, but one should not scrape hard enough to draw 
blood, as this interferes with the further examination. The scrapings are stame 
by the Ziehl-Neelsen technic. The favorite site for scraping is the septum, near 
the anterior border, or the side of the nose, immediately above the anterior en 
of the inferior turbinate. According to Pinkerton, more than 40 per ce ^.° 
leprous patients with nodular lesions show a positive Wassermann reaction, v it 
progression of the disease, the tendency to positivity of the reaction increases. 
In the neural types the Wassermann reaction is not specifically affected. Pinkerton 
has not observed any specific therapeutic effect from chaulmoogra oil U. S. 
Leprous lesions in the upper respiratory tract are best treated by measures to 
improve the general health, the use of bland oil sprays and hygienic care. 

Lewis, New York. [Arch. Dermat & Syph.] 
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Meningitis Caused by Streptococcus Haemolyticus and Treated with 
Sulfanilamide, John A. Toomey and E. Robbins Kimball, J. A. M. A. 
112:2586 (June 24) 1939. 

The authors discuss in moderate detail their 12 cases of streptococcic menin- 
gitis and comment on several series of cases reported by others. The bibliography 
contains sixteen references. 

Their procedure is “(1) to give a massive initial dose of . . . [sulfanilamide] 
followed at once by frequent maintaining doses, (2) to have the patient operated 
on as soon as possible for removal of the focus of infection and (3) to leave the 
hydrostatics of the spinal fluid alone unless the pressure is extremely high.” 

They stress the following point: “Sulfanilamide alone may prolong the life 
of the patient ill with streptococcic meningitis but it will not give complete cure 
if there is an unattended focus of infection.” When the focal point of the disease 
was not recognized, the condition remained stationary. 

They conclude: “Sulfanilamide is the therapy of choice in treating patients 
with beta hemolytic streptococcus meningitis. However, it is equally important to 
drain any localized area of infection by proper surgical procedures.” 

Gordon, Philadelphia. 



Society Transactions 


CHICAGO LARYNGOLOGICAL AND OTOLOGICAL SOCIETY* 

George T. Jordan, M.D., President 
Walter H. Theobald, M.D., Secretary 
Regular Monthly Meeting , Dee. 4, 1939 


Mucocele of the Frontal Sinus. Dr. J. A. Weiss. 

This article will appear in full in a later issue of the Archives. 

Paralysis of the Abducens Nerve Associated with Sinus Thrombosis. 

Dr. Leo A. Satz. 

When the patient, a white boy aged 13, was first seen, twelve days after a 
paracentesis on the right tympanic membrane, he complained of pain behind the 
right ear and in the zygomatic region and of right-sided headaches. The tem- 
perature on admission was 100.8 F. There was leukocytosis, the white cell count 
being 17,000. 

The symptoms of sinus thrombosis were latent, and the paresis of the abducens 
nerve appeared ten days after an operation on the sinus. 

Although some of the clinical symptoms along with the roentgenographic find- 
ings pointed to possible involvement of the petrous tip, the lack of continuous 
orbital pains, the moderate discharge from the wound, as well as the excellent 
healing tendencies throughout the entire period, the good physical condition of 
the patient and the late appearance of the paresis made the decision difficult. 

The clinical picture, including the paresis of the external rectus muscle, could 
have been caused either by an osteitis in the petrous tip resulting from the diffu- 
sion of the infection in the tympanum along preformed anatomic pathways or by 
diffusion of periphlebetic changes along the inferior petrosal sinus, producing 
edema in the tissues surrounding Dorello's canal. The latter pathway, although 
rare, has been mentioned in the literature, especially as being the route followed 
in cases of abscess in the neighborhood of the sigmoid sinus. Considering that 
an inconstant paresis of the abducens nerve occurred after a sinus thrombosis 
and that low grade fever and leukocytosis persisted, it may be that involvement 
of the inferior petrosal sinus was responsible for the clinical picture. This and 
the absence of other threatening symptoms being kept in mind, surgical interven- 
tion was withheld. 

DISCUSSION 

Dr. Carl Christoph : I should like to compliment Dr. Satz on his excellent 
presentation of a difficult case. In the differential diagnosis, meningitis, abscess 
of the brain and involvement of the inferior petrosal sinus or of the cavernous 
sinus were considered. The patient had two important symptoms of petrositis, 
headache and paralysis of the sixth nerve. The headache was deep seated and 
was not typically located behind the eye. The paralysis of the sixth nerve, while 
present, fluctuated in degree. It was a paresis rather than a paralysis. Throm- 
bosis of the petrosal sinus seemed likely. The only explanation for the paralysis 
was on the basis of the edema. 

* The program was presented by the members of the staff of the Illinois Eye 
and Ear Infirmary. 


1016 



SOCIETY TRANSACTIONS 


1017 


As for treatment, watchful waiting was considered the best course. The fact 
that the patient made an uneventful recovery showed the wisdom of being 
conservative. 

Dr. Benjamin Boshes : This patient had a stiff neck, and the differential 
diagnosis between a stiff neck and a meningeal neck had to be made. Ordinarily, 
when a neck is meningitic the patient permits the examiner to rotate the neck 
from side to side. In this case when rotation of the neck was attempted the boy 
complained of pain. The absence of confirmatory signs, like the Kernig sign, 
further indicated that this was not a meningitic neck. 

The second point was the nature of the invasion from the ear. The possibility 
of an abscess of the temporoparietal lobe or of an epidural abscess was considered. 
In the absence of choked disk, a space-occupying lesion could be excluded. The 
absence of a hemianopic defect ruled against a lesion in the temporal lobe. There 
was no adiadokokinesis. The presence of a palsy of the sixth nerve suggested a 
lesion within the cranium. If it had been an intrapontile paralysis it would have 
picked up the seventh as well as the sixth nerve. Pain in the anatomic distribution 
of the fifth as well as the sixth nerve spoke for a lesion at a point where the 
two are contiguous. Consequently, the impression was that the anomaly was 
what the neurologist calls the “paratrigeminal syndrome,” a lesion located in 
juxtaposition to the ganglion of the fifth nerve. Since the impression was that 
there was no abscess or space-filling lesion and that meningitis was not present, 
it was concluded that the lesion must be local, near the tip of the petrosa. 

I think the differentiation between “stiff” neck and true meningitis neck has 
value, because many times a patient is so sick that one is reluctant to do a spinal 
puncture. Such small signs are useful in the differential diagnosis. 

Complication of Caldwell-Luc Operation. Dr. Bernard M. Cohen. 

A Negro woman aged 40 entered the clinic in 1937, complaining of frontal 
headaches and of aching in the teeth off and on for the past thirty years. Several 
irrigations of both maxillary sinuses were performed, and she did not return until 
1939, when she had a recurrence of these symptoms, the pathologic condition being 
most marked on the left side. Roentgen studies of the sinuses showed extensive 
cloudiness in the antrums and hypertrophic mucosal changes, noticeable most on 
the left side. Irrigation of the left maxillary sinus failed to produce improvement. 

On May IS, 1939, a Caldwell-Luc operation was performed on the left side; 
a great deal of polypoid tissue was removed from the antrum, and a counter- 
opening was made into the nose in the inferior meatus and a rubber tube drain 
inserted. 

The early postoperative condition was satisfactory except for severe pain in the 
left side of the face referred particularly to the preauricular region. On the fourth 
postoperative day the patient had a chill and a temperature of 104 F. The follow- 
ing day a definite circumscribed swelling of the parotid gland developed, associated 
with redness and marked tenderness. (The antral washings continued dear.) A 
diagnosis of surgical parotitis was made ana roentgen treatment given over the 
swollen area. 

The fever continued, a slight fluctuation developed in the parotid gland, and on 
the eleventh postoperative day the gland was incised and searched in vain for pus. 
In forty-eight hours, however, there was profuse drainage of foul material from 
this incision and a bulging of the left side of the soft palate and of the lateral 
pharyngeal wall was found. This swelling was incised and the same foul pus 
encountered. Subsequent irrigation through either incision caused a flow through 
the other incision; the diagnosis of infection of the pharyngomaxillary fossa was 
therefore established. For the next three days fever subsided and the condition 
improved, but the fever soon recurred. On the twenty-first postoperative day an 
incision was made along the left sternocleidomastoid muscle, the carotid sheath 
exposed, the pharyngomaxillary fossa entered and pus drained. The internal 
jugular vein was ligated and cut. 
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The temperature, gradually returned to normal, and progress was satisfactory. 
However, on the thirty-second postoperative day a fluctuant swelling developed in 
the midline of the neck just above the sternal notch. This was incised and foul 
pus encountered. 

Subsequently, all incisions healed, with subsidence of drainage. The patient 
had no complaints. On the fifty-third postoperative day she was found in a deep 
stupor, having a. temperature of 104 F. and a pulse rate of 132. The neck was 
rigid. .The Babinski and the Kernig sign were positive. The spinal fluid was 
under increased pressure and was cloudy; the cell count was 1,200, with poly- 
morphonuclears predominating. Within a few hours, the patient lapsed into a 
deep coma and died. 

The patient in this case presented suppurative surgical parotitis following the 
Caldwell-Luc operation, with the products of inflammation breaking through the 
deficient portion of the parotid fascia. This produced infection of the pharyngo- 
maxillary fossa, and the infection descended and ascended from the original site. 
Descent was adequately halted by the surgical procedures, but the ascending 
infection to the meninges caused the fatal termination. 

DISCUSSION 

Dr. Samuel Salinger: Why was the parotid gland invaded in the first place? 
It seems more than likely that the infection was transmitted by direct extension 
either through the original incision or through Stenson’s duct. Usually in doing 
a Caldwell-Luc operation one forgets the parotid gland, but it can be easily trau- 
matized, especially by too vigorous application of retractors. Once the infection 
enters the parotid gland it can pass to the pharyngomaxillary space, which is in 
close apposition to its medial surface. Only last summer I observed a case of parotid 
infection following a pelvic operation ; in that case there was a subsequent terrific 
infection of the pharyngomaxillary sinus, which was drained by the Mosher pro- 
cedure. Once the infection has reached the pharyngomaxillary space it can 
invade the carotid sheath and proceed thence down to the sternum, as it did in 
Dr. Cohen’s case. An ascending infection is less frequent but can take place by 
way of the carotid artery or the pterygoid venous plexus. This is the first time 
I have seen a complication of the type, and I believe it interesting enough to be 
placed on record. 

Dr. Joseph Beck : Dr. Salinger called attention to the fact that infection of 
the parotid gland is reported, but the anomaly is not well known to most oto- 
laryngologists ; particularly unfamiliar is the point that Dr. Salinger made regard- 
ing trauma from retractors. I had a patient with paralysis of the facial nerve 
following an operation of this type, and I believe that the condition resulted from 
the use of retractors to get to the back part of the antrum in the removal of the 
osteal wall. 

In cases in which general surgical procedures are employed, infections go to 
the parotid gland or from the parotid gland to the rest of the body, especially 
after gunshot wounds. Many cases, notably that of President Garfield, have been 
reported in which infection of the parotid gland followed a gunshot wound.. I think 
Dr. Cohen’s presentation is valuable, and since the Caldwell-Luc operation is so 
frequently done attention should be called to the possibility of trauma. 

Nasopharyngeal Tuberculosis. Dr. F. Piszkiewicz. 

C. B., a Negro youth aged 17, was admitted to the outpatient clinic on Sept. 1L 
1939. He gave a history of bilateral deafness and tinnitus of about nine months 
duration, stating that about nine months ago a swelling on the right side of the 
neck started as a small painless nodule which gradually grew in. size to that o 
a walnut and then ruptured spontaneously and discharged a thin whitish fluid. 
This sore remained open and discharging for about two weeks, became crusted 
over and healed. About one month after the appearance of the swelling in h' s 
neck he noted that his hearing began to fail. The hearing loss developed rapid y 
and to such a marked degree that he was compelled to leave school. 
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On examination the right car drum appeared thickened and reddened and the 
left external auditory canal contained some yellowish white discharge, which 
seemed to be coming from a small anterior perforation in the ear drum. There 
was an asymmetric enlargement of the posterior cervical lymph glands, the right 
chain being larger and less discrete. There was no tenderness or fluctuation, and 
on the right side of the neck the skin presented two small dimpled scars. The 
tonsils were moderately enlarged. The soft palate, uvula and anterior pillars were 
infiltrated and of a leathery consistency. The posterior pharyngeal wall contained 
several enlarged, raised, reddish masses of lymphoid tissue. Digital examination 
of the postnasal space showed it to be narrowed and containing a soft spongy 
mass which bled easily. 

The blood count was normal. The hemoglobin value was 91 per cent. The 
Wassermann reaction of the blood was negative. The Mantoux test elicited a 
strongly positive reaction. There was bilateral deafness to the ordinary conver- 
sational voice; the limit for the lower tones was 256 cycles and for upper tones 
1,024. Stimulation of both labyrinths by cold alcohol resulted in normal responses. 
A biopsy of the nasopharyngeal tissue was reported as revealing tuberculous 
granulation tissue. Roentgen examination of the chest showed no abnormal find- 
ings. The cervical vertebrae appeared normal on roentgen examination. Speci- 
mens of sputum were repeatedly normal when examined for tubercle bacilli. The 
patient was referred to the tumor clinic, where he received small doses of roentgen 
radiation for twelve days, a total of 66 roentgens being given. 

Reexamination three weeks after the administration of roentgen therapy showed 
an almost complete absence of lymphoid tissue in the mouth and pharynx and no 
mass in the nasopharynx. The soft palate was thickened and leathery hard, and 
the regions of both eustachian orifices were firm and infiltrated. The hearing 
showed no material improvement, and the left ear was moist. After the original 
biopsy, more tissue was removed for further study and for guinea pig inoculation. 
Smears of this tissue failed to reveal tubercle bacilli. 

Conclusion . — This is a case of nasopharyngeal tuberculosis associated with 
bilateral lymphadenitis, probably tuberculous, and bilateral deafness. No pul- 
monary or tracheobronchial tuberculous lesion could be demonstrated. Further 
studies are being carried out to determine the nature and type of tuberculosis. 

DISCUSSION 

Dr. Alfred Lewy: This patient was sent to the tumor clinic in the belief 
that the disease was nasopharyngeal fibroma, because I thought the mass felt 
hard. A report on the guinea pig inoculation is not yet available. The slide 
appears characteristic. The boy’s general condition is much better. He has 
grown 3 inches (7.5 cm.) in height, is much heavier and has a great deal more 
energy than when I first saw him. It is not known where this tuberculosis 
originated, whether it arose in the cervical glands and then by a retrograde process 
appeared in the nasopharynx, or whether it began at another site. The loss of 
hearing suggested that the infection of the middle ear may also be tuberculous. 
This loss of hearing was rapid. I shall know more about the patient after the 
study of the guinea pig inoculation is complete. 

Dr. Francis L. Lederer : The epipharynx is seldom the site of primary tuber- 
culosis, and when the lesion is in this area there is usually chronic pulmonary 
tuberculosis. This particular area is of significance from a diagnostic and thera- 
peutic point of view, for often it, as well as the pharynx, is a focus for reinfection 
°f the ears, since the lymphatic tissue of the epipharynx is part of Waideyer’s 
ring. This patient had cervical adenitis, a remnant of the old scrofulous type of 
infection. In a number of patients with this condition fistulous tracts have formed, 
going back into the nasopharynx and communicating with the adenitis, which is 
the primary source of infection. A more complete history might establish the fact 
that it is an acid-fast type of infection, as Dr. Lewy intimates. Osteomyelitis of 
the cervical part of the spine on a tuberculous basis is also a possibility. 
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This case proves again what has been emphasized in the past, namely the 
necessity of close observation of the epipharynx as a source of tuberculosis. There 
are two types of tuberculosis observed at that site. The first is the more chronic 
type. The second type usually seen in this area is the miliary form of tuberculosis 
associated with the laryngeal form when the pulmonary tuberculosis is primary. 
These conditions often accompany tuberculosis in Peyer’s patches of the intestines. 
Tuberculous enteritis develops in association with this particular condition. How- 
ever, I believe that this case cannot be looked on as one of primary tuberculosis 
of the nasopharynx but should be considered as a case of tuberculosis secondary 
to cervical adenitis. 

Dr. Samuel Salinger: The condition in this case presented a typical triad 
of symptoms which might lead one to believe it malignant. The patient had 
aural symptoms, a mass in the nasopharynx and enlarged cervical glands. Two 
facts, however, would rule out carcinoma: First, the symptoms developed rapidly; 
second, the lymph glands broke down early. These never occur in cases of malig- 
nant growth. The only other condition that might behave the same way is actino- 
mycosis. It is speculation to try to figure out whether the infection was primary 
in the nasopharynx or secondary to an infection of the cervical glands. I am more 
inclined to believe that this patient had an old primary tuberculosis in the chest 
and that the nasopharynx was involved by metastatic infection together with 
secondary invasion of the glands. 

Two Cases of Labyrinthitis. Dr. Frederic J. Pollock. 

This report covers the cases of 2 patients who had labyrinthine involvement 
associated with otitis media. 

The first patient was a man aged 35 who complained of deafness and tinnitus 
in the right ear for six weeks. Eleven days before his admission to the clinic 
a postauricular swelling developed and there was discharge from the right ear. 
The tympanum was intact, but there was a fistula in the posterior wall of the 
external auditory canal. The distance at which the voice could be heard was 
reduced to 1 foot (30 cm.). The Rinne test elicited a negative reaction, and in the 
Weber test the sound was lateralized to the affected ear. Rotation tests showed 
that both labyrinths were normal. The Wassermann reaction of the blood was 
negative. 

Although external otitis with a postauricular abscess was suspected, the roent- 
genogram showed extensive destruction in the mastoid cells. A simple mastoid- 
ectomy was done; a fistula was found in the cortex and another in the posterior 
wall ®of the external auditory canal. A pneumatic mastoid process was observed, 
with broken-down cell walls and filled with granulations. Culture showed a mix- 
ture of organisms, with Staphylococcus overgrowing the others. 

Recovery was uneventful, except for continuance of a postauricular discharge. 
Five weeks later, while still under care, dizziness, headache, nausea and vomiting 
developed, as well as tinnitus followed by deafness, horizontal rotatory nystagmus 
of a second degree to the opposite side and past pointing. There were no signs 
of meningeal involvement. The temperature was 99.2 F. Caloric tests showed a 
dead labyrinth on the affected side. A lumbar puncture revealed 20 cells, of which 
90 per cent were lymphocytes. The pressure of the spinal fluid was normal. 
Administration of 90 grains (5.4 Gm.) of sulfanilamide daily was begun, and the 
following day the temperature became normal and the nystagmus considerably 
less marked ; the patient felt much better. Another lumbar puncture two days 
later showed 15 cells. The administration of sulfanilamide was continued in doses 
of 60 grains (3.6 Gm.) daily. The patient continued to make an apparent 
improvement. 

Ten days after the onset of the labyrinthitis, a temperature of 104 F., a severe 
headache and a stiff neck suddenly developed. Lumbar puncture showed 3,500 
cells, and a culture revealed streptococci. A roentgenogram showed no involvement 
of the petrous apex. A radical mastoidectomy was done, the semicircular canals 
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were opened, and the wall of the promontory was broken through. The patient died 
four days later. No autopsy permit was obtained. 

The second patient was a man aged 26 years, who had had a purulent discharge 
from the left ear since he was 1 year old. For ten days before admission he had 
noted a dull pain over the left mastoid process, and for three days he had had 
vertigo and nausea. The temperature was 100 F. A spontaneous second degree 
nystagmus to the right was noted. Examination showed an almost complete 
obstruction of the drum, as well as a middle ear filled with granulations; roentgen 
studies revealed a large cholestcotoma. Hearing in the affected ear was limited 
to conversation on contact, with masking of the other ear. In the Weber test the 
sound was lateralized to the good ear. The fistula test did not increase the 
nystagmus. There were no signs of meningeal involvement. A Wassermann test 
of the blood gave a negative reaction. Conservative treatment was given, and the 
temperature graduallj r returned to normal. All hearing disappeared, except that 
by bone conduction. A slight facial weakness became apparent. The dizziness 
and nausea disappeared, and nystagmus could no longer be elicited. Three weeks 
after the onset of the labyrinthine storm, rotation tests showed a dead labyrinth 
and all hearing, both by ear and by bone, was gone. The patient was discharged 
from the hospital. 

Nine days later he was again admitted, because of headaches and elevation of 
temperature. A lumbar puncture showed 70 cells, mostly lymphocytes, and there 
was a positive reaction to the Pandy test for globulin. A Wassermann test was 
reported as giving a 4 plus reaction, and the Lange gold curve indicated tabes 
dorsalis. Antisyphilitic therapy was instituted. Two months after this treatment 
was begun, all symptoms cleared up and the spinal fluid showed 24 lymphocytes 
and a negative Wassermann reaction but a positive gold curve. 

This patient was last seen on Nov. 21, 1939, about eleven months after he first 
came under observation. He still had a foul discharge from his left ear. Hearing 
was completely gone, and no response could be elicited from irrigation of the ear 
with ether. 

Comment. — These two cases had certain points of similarity. In both, there 
were a dead labyrinth and a spinal fluid cell count above normal. The first 
patient had no discharge from the middle ear, yet a mastoid suppuration developed. 
This infection eroded the cortex and the posterior canal wall. 

DISCUSSION 

Dr. M. A. Glatt: It is often difficult to differentiate clinically the serous 
from the purulent type of labyrinthitis or to foretell whether the pathologic process 
in a latent type is fibrosed or is lingering. 

In the first case, in view of the improvement in symptoms and decrease of 
spinal fluid cells, it appeared that recovery might take place and conservative 
treatment was justified. On the other hand, when one considers the late onset of 
the labyrinthine symptoms in a case of acute suppuration of the middle ear 
associated with an intact ear drum, followed by an atypical form of mastoiditis, 
then one realizes that the prognosis was grave and may assume that probably an 
earlier exploration of the labyrinth was indicated. 

The condition in the second case is an example of the circumscribed type which 
gradually progresses into a latent form of labyrinthitis. The history of a chronic 
aural discharge and the mild recurrent attacks of labyrinthitis offered a better 
prognosis. The delay in performing the mastoid operation was due at first to the 
acute exacerbation of the otitis and then to the discovery of an associated syphilitic 
infection and to the patient’s refusal. 

At the time of operation the management of the labyrinth depends on the 
findings. If intact, it should be left alone. Should signs of meningeal irritation 
arise postoperatively, immediate exenteration of the labyrinth is indicated. How- 
ever, when it is found that the cholesteatoma has invaded the labyrinth capsule 
or when the removal of granulation tissue will uncover the labyrinth, then the 
latter should be exenterated at the same time. 
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The conservative or the radical management of labyrinthitis in a particular 
case depends on many factors, such as (1) cause, (2) a history of trauma or 
infection, (3) whether there is associated acute or chronic suppuration of the ear, 
(4) the condition of the mastoid process and the contiguous structures, particularly 
the bony labyrinth at the time of operation, and (5) the findings of the cerebro- 
spinal fluid. 

Dr. Hans Brunner : I have not seen this patient and can speak only about 
labyrinthine operations in general. When I began the practice of otolaryngology 
many labyrinthine operations were being done. Later the number decreased, and 
in the last years sometimes many months passed without one being done in our 
clinic. This decrease in the number of labyrinthine operations is not limited to my 
own experience. The fact must be borne in mind that there is a difference in the 
development of chronic otitis and in that of chronic labyrinthitis. Chronic otitis 
media is progressive as long as it is present.' The tendency for spontaneous healing 
is but little marked when the bony walls of the ear arc affected. This is not true of 
labyrinthitis, which has a great tendency to heal spontaneously even when tuber- 
culosis in other organs is present. Consequently chronic labyrinthitis does not 
call for surgical treatment. Since acute labyrinthitis is also not a surgical con- 
dition, it may be said in general that chronic as well as acute labyrinthitis per sc 
is not surgical. 

It is a matter of personal choice whether to operate on a diseased labyrinth, 
but there is no question as to the necessity of a labyrinth operation when the 
labyrinthitis is complicated. The signs for such developing complications are: 
fever, changes in the eyegrounds and changes in the blood count and in the results 
of spinal puncture. In such cases a thorough labyrinthine operation must be per- 
formed, the approach being from the posterior fossa. 

In Dr. Pollock’s first case the labyrinthine operation was indicated because the 
patient had an elevation of temperature. Whether such an operation should 
be performed in the second case cannot be answered positively, but the operation 
would seem to me to be indicated. 

Unusual Roentgen Studies. Dr. J. H. Gilmore. 

Roentgenographic studies of the following unusual cranial conditions are shown, 
obtained from 3,580 examinations of the sinuses and 1,671 examinations of the 
mastoid at the Illinois Eye and Ear Infirmary since July 1, 1933 : 

Case 1. — Mucocele of an eccentrically lateral-lying frontoethmoid cell which 
had eroded into the orbit. 

Case 2. — Large osteoma occupying the entire left anterior ethmoid region. 

Case 3. — Large osteoma of the antrum completely filling the sinus and involving 
the superior maxilla. 

Case 4. — Rhinolith forming a complete cast over one inferior turbinate bone. 

Case 5. — A giant cell tumor of the mastoid process, demonstrating by roent- 
genographic appearance the difference between neoplastic and inflammatory bone 
destruction. 

Case 6. — A large cholesteatoma of the mastoid process, demonstrating the value 
of Towne’s position as an aid in such diagnoses. 

Case 7. — Suppuration of the petrous apex observed with the patient in the 
Taylor position, with subsequent examination demonstrating sclerotic reparation. 

Case 8. — Syphilitic osteomyelitis of the skull on a congenital basis in a woman 
aged 24, demonstrating two years after treatment almost complete repair of 
damage. 

Experiences with Endaural Complete Mastoidectomy and Atticomastoid- 
ectomy. Dr. Robert Henner. 

The purpose of this report is to discuss some experiences since April 19o9, 
during which time 39 endaural procedures were performed. Of these there were 
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16 simple, or complete, mastoidectomies ; 2 modified radical mastoidectomies, or 
atticomastoidectomies ; 20 radical mastoidectomies, or mastoidotympanectomies, and 
1 fenestration operation for otosclerosis. 

The stages and procedures involved in the operations are discussed briefly. 

Sixteen simple, or complete, endaural mastoidectomies were performed. The 
ages of the patients ranged from 3 to 60 years. Their average postoperative stay 
in the hospital was eleven and one-half days. There were 4 cases of subperiosteal 
abscess, 4 of tip abscess, 2 of extensive retrosinus necrosis and 1 of extradural abscess 
in the zygomatic area. In this case the patient, a boy aged 8 years, had marked 
zygomatic swelling, a temperature of 104 F. and toxemia. During the mas- 
toidectomy, on exposure of the zygomatic cells, about a half-ounce (15 cc.) of 
yellow, creamy pus gushed forth under pressure. Dural granulations were exposed 
and cleaned, and because the squamosal portion of the temporal bone about this 
area appeared necrotic a portion of bone 5.5 cm. in diameter was removed. This 
patient had an uneventful postoperative course and left the hospital on the 
thirteenth postoperative day. Two patients with perisinal abscess associated with 
granulations on the sinus were operated on. No instances of lateral sinus throm- 
bosis were encountered. However, in 1 routine simple mastoidectomy, the lateral 
sinus was accidentally perforated while the sinus plate was being skeletonized. 
The hemorrhage was controlled with a small pack, and the operation was com- 
pleted through the endaural window without difficulty. The postoperative course 
was uneventful, and the temperature never rose over 98.8 F. In 1 patient, aged 
60 years, bronchopneumonia developed on the eighth postoperative day. This was 
followed by an erysipeloid infection about the ear on which operation had been 
done; that condition responded to treatment with sulfanilamide, and the patient 
was discharged on the thirty-third postoperative day. In 1 case of postauricular 
fistula, a revision of the mastoidectomy was performed endaurally and^ the sinus 
tract everted, but the primary suture of the fistula sloughed; however, it did heal 
by secondary intention. In another case, within two days postoperatively edema 
developed over the zygoma. This subsided, but immediately granulations began 
to spring up in the external canal, and at present the entire canal is stenosing. 
This occurred as a result of accidental perforation of the posterior membianous 
canal. In this case it is about five weeks since operation. . A plastic operation 
will be done on the canal at a subsequent date. The condition in the remaindei 
of the cases was the usual coalescent mastoids. 

As for the external ear after the endaural complete mastoidectomy, the results 
are satisfactory. Occasionally when healing has been slow a small antauricular 
scar may be observed. There have been no cases of perichondritis, collapse of 
the canal or stenosis, other than the case cited. The endaural approach in the 
complete mastoidectomy can be performed by an experienced operator, so that 
every type of pathologic condition of the mastoid can be dealt with adequately. 
Further, this approach preserves the principle of wide open drainage and permits 
daily inspection of the mastoid cavity. Since healing occurs from the bottom 
out, there is no necessity for constant probing to the antrum, and there is no 
sealing off of a traumatic infection. The postoperative course of these patients 
has been free of any serious morbidity. Another point to consider is that delayed 
healing and retroauricular fistula offer no problem, as they do in cases in whic l 
the postauricular operation is used. Furthermore, since the attachments of the 
sternocleidomastoid muscle are uninjured there is little postoperative pain in tie 
neck. The differential diagnosis of meningitis is therefore easier. The only prac- 
tical difficulty encountered has been that in a few of the cases in which the dis- 
ease was in an early stage, particularly when there was edema of the skin, 
exposure of the tip was difficult. 

Experience thus far with the atticomastoidectomy shows that the endaural 
operation for the atticomastoidectomy, or modified radical mastoidectomy, is a 
procedure of great merit. 
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Observations on the Endaural Mastoidotympanectomy of Lempert. Dr. 

George Woodruff. 

In the work on this series the attempt has been to do a complete mastoidectomy 
and to follow Lempert in his removal of all tissue in and about the middle ear 
which might harbor disease. The results to date are encouraging. 

The incisions are more difficult than is the postauricular incision, especially 
for a novice. The execution demands thorough knowledge of the descriptive 
details plus a practical knowledge of the structure of the membranous and bony 
canal walls. Adequate practice on the cadaver is necessary to overcome these 
difficulties. 

With a little practice one is able to work well through the space afforded 
by the endaural approach. However, it should be emphasized that a good working 
knowledge of surgical anatomy and practice on the cadaver are even more impor- 
tant than in radical surgical procedure by the usual route. 

After the completion of the simple mastoid operation, Lempert’s method in his 
thorough work in and about the middle car has been followed. This technic is as 
follows: First the posterior canal wall is lowered to the level of the facial ridge 
and the ridge is further brought out by thinning the canal wall from both the 
canal and the mastoid side. The bridge of bone is removed by inserting the per- 
forating burr beneath it and burring gently outward. The external attic wall is 
taken out and is moved up to the level of the skeletonized dural plate of the 
middle fossa and forward until it is flush with the sloping anterior wall. The 
annulus tympanicus is removed anteriorly, interiorly and posteriorly, and the 
anterior wall of the middle ear is thinned, the mouth of the tube, the hypotym- 
panum and the region of the stapes and oval window thus being brought into 
view. The hypotympanic cells are thoroughly broken down until the floor over 
the jugular bulb is smooth and the promontory well outlined. The processus 
cochleariformis is fractured and removed and the tensor tympani muscle evulsed, 
and any cells about the opening of the tube are curetted out. When necessary 
the floor of the canal is lowered enough to give a good view of the hypotympanum. 

No serious complications have been met, and none that could be charged to the 
technic. 

In 17 of these cases the condition had been diagnosed as uncomplicated chronic 
purulent otitis media. Of the others, in 1 there was diffuse purulent manifest 
labyrinthitis. The patient was hospitalized for three weeks, and when all active 
symptoms had subsided the operation was performed. A fistula was found in the 
horizontal canal. The postoperative recovery was uneventful. Today the ear 
appears to be dry, but there is considerable narrowing deep in the canal, though 
an applicator easily passes through it. 

In another case the patient had diffuse serous labyrinthitis, the symptoms of 
which disappeared after rest in bed. An endaural mastoidotympanectomy was 
performed sixteen days after admission. At operation a fistula was found in the 
external canal. The convalescence was uneventful except that there was con- 
siderable difficulty in keeping the canal from becoming constricted. 

In the third case a diagnosis of circumscribed labyrinthitis was made. Recovery 
was without any untoward incident. 

In 2 cases the present condition is unknown. In 2 others operation has been 
done too recently to warrant judgment of the result. Of the remaining 16 cases, 
the patients in 11 have dry ears and in 5 varying degrees of discharge. In genera 
the healed cavities are much smaller than those found after the usual radica 
mastoidectomy, and the epidermis is considerably thinner and seems to have less 
tendency to desquamate. _ 

In some cases there has been difficulty in controlling the healing process. I bis 
is especially true of those in which the after-care was given by some one not 
experienced in cases in which radical mastoidectomy had been done. In some 
instances the middle ear seems to have become obliterated, and in a few con- 
siderable constriction of the canal has occurred; in 1 or 2 a false membrane has 
formed across the canal. 
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the same as those Dr. Shambaugh has giv • ^ lateral sinus or occasionally a 

endaurally, but in the presence of suppurauo ^ reach all areas of disease. 

subperiosteal abscess it is sometimes m performing simple mastoidectomy 

I feel rather sure that the occasional operator periormi g 

will do better if he uses the classic appr ° ac ' d Woodruff deserve a great deal 
I think the presentations of Drs. wennei refinement in technic 

of credit, because these demonstrations lead to muen 

and anatomy. . , , „„ rari hardly imagine a finer technic 

For a modified radical mastoidectomy on , * ore operations are going 

than this operation offers. . As this tec n middle ear. However, there are 

to be done without sacrificing the con en t he j nc i s ion was not carried high 

difficulties. In the first series of cases, beca stenoses of the canal resulted, 

enough and a good exposure was no ’ 

Now they rarely occur. have used - the electrotrephine 

Dr. Joseph Beck: Some of ihcmeav loyed it {or mastoid opera- 

burr ; Dr. Boettcher, who is oneo P and in teaching the use of it one should 

tions. That instrument is now being > bone. Dr. Lempert has been working 

teach as well the structure of the terap , { men throughout the country have 

OP this method for many yea. ^ ^ be discussed a little later. Dr. 

followed him. The possible complications 
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Shambaugh brought out an important point about perichondritis. If there is no 
difficulty with the cartilage in the postauricular operation, I should say that in 
cases of acute infection of the mastoid there would be more difficulty in operation 
by the endaural route. In the cartilaginous part of the canal and the presence of 
a very virulent infection I think the chances are greater for infection in the neck 
than with the incision made by the retroauricular method. What this operation 
will bring when used in cases of acute mastoiditis is still to be seen. 

For the semiradical operation that Dr. Henner reported I think that the 
endaural approach is excellent and that it will give better results and permit 
better after-treatment than the old method. Why should there be a difference in 
this operation in the formation of epithelial debris, for the cavity will become lined 
with some type of modified epithelium as in the radical operation done by the 
postauricular approach ? 

An important subject not dwelt on by the discussers is the eustachian tube. 
I have observed some cases in which operation was done by this method, and 
there is a better approach to the tubal cells as well as a subsequent closing off of 
the eustachian orifice. I can cite no case in my experience of radical mastoidecomy 
in which an occasional cleaning out of the debris which forms in the cavity is 
not necessary. If this method will reduce that debris to the point where there is 
a smaller cavity or a reformation of bone, and if some of the patients in these 
cases come to the autopsy table for another reason than an aural condition, the 
temporal bone will be found healed. I am looking for such proof of what the 
Lempert operation will do. 


Dr. Samuel Salinger: I wish I could share the enthusiasm of Drs. Henner 
and Woodruff with regard to the use of the endaural method, even admitting a 
number of points in which the endaural approach is superior to the retroauricular. 
When I think of the history of endaural mastoid surgery (it goes back to 1875) 
and consider the vicissitudes through which it has passed and the critical examina- 
tion to which, having been tried and then generally abandoned, it has been sub- 
jected in all European centers, I cannot help but feel that it has been taken up 
on this side with perhaps too much enthusiasm. Babbitt in Nelson’s Loose-Leaf 
Surgery gave an excellent resume of the history of this procedure. It would be 
instructive to those who contemplate adopting this operation to read the reports 
of Thies, who recorded 1,500 cases of endaural operation, with only 1 failure and 
1 fatality. Yet although it was taken up by Van Eiken, he admitted later that 
he had to give it up. Other men tried various modifications of this approach, and 
most of them finally abandoned it in favor of the retroauricular one, particularly 
in cases of acute infection. There is one thing I cannot understand in the technic 
of the endaural radical mastoidectomy. When a postauricular radical mastoid 
operation is done, particular care is taken to preserve the membranous canal for 
the plastic procedure. In the operation under discussion a great deal of this same 
tissue is removed and discarded, the dehiscence then filling in with scar tissue. 
I admire the enthusiasm of Dr. Henner and Dr. Woodruff and believe that their 
report will stimulate interest in the technic as well as a more intimate knowledge 
of the detailed structure of the middle ear. However, if they mean to convey the 
impression that the endaural approach should supplant the retroauricular approach, 

I should take issue with them, particularly in relation to the cases of acute infec- 
tion. One of them mentioned that when operation is done by the endaural approach 
the cavity epithelizes from the bottom up. This is a distinct disadvantage as 
compared with the retroauricular operation, in which the drainage is naturally at 
the most advantageous point, namely, the lower end. On the other hand, if the 
endaural approach is employed in the case of a sclerotic mastoid process, in which 
there are no mastoid cells and in which the object is to clean out the mastoid 
antrum and the middle ear, I can see that this method will save the patient a 
great deal of pain and discomfort. 

Dr. M. A. Glatt: It has been stated that the endaural approach is suitable 
for the radical mastoid operation but that it has no advantage over the post- 
auricular approach. 
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I have performed all my radical mastoidectomies by using Stake’s method of 
approach, that is, by taking down the posterior canal wall at a sufficient depth, 
which easily exposes the mastoid antrum. A small cavity, which does not require 
long postoperative care and leaves no postauricular depression, is thus obtained. 

The endaural approach may produce much cleaner cavities because a_ large 
portion of the membranous canal that has hairs and ceruminous glands is dis- 
carded, desquamation which would otherwise take place thus being eliminated. 
The epidermis that covers the new cavity is better nourished because it advances 
over a thick layer of granulation tissue. This feature can be easily duplicated by 
the postauricular approach. To become proficient with the endaural method 
requires many hours of training in the use of a dental drill and the various sizes 
of burrs. The smaller the burr the more dangerous it is. In the endaural method 
one works mostly with small burrs. It is therefore difficult to introduce it as a 


routine method to the intern staff. . 

I can see the advantage of the endaural approach as a step forward in the 
surgical treatment of otosclerosis or petrositis, and as such it is to be encouraged. 

Dr. George Woodruff: Dr. Shambaugh and Dr. Galloway appear to hold 
substantially the same opinions that we do on the operations under discussion. 

This presentation of cases has been made to give an idea of the results we 
have obtained using the endaural approach. We are not attempting to say that 
these methods should be universally adopted. At present we are more favora y 
impressed with the endaural route for mastoidotympanectomy and atticomastoi 
ectomy than for complete mastoidectomy. Our results of mastoidotympanectomy 
since adopting this technic are undoubtedly greatly improved. However, we mten 
to go on doing all mastoid operations in our service through the endaural route 
at least until April 1, 1940, which will make more -than one year during which 
all surgical procedures on the mastoid, with the exception of t rose pei orme in 
2 cases, have been done by the endaural route. I believe that Dr. Henner and 1 
both hold the opinion that the advantages of endaural mastoidotympanectomy an 
endaural atticomastoidectomy definitely outweigh the disadvantages. oncerning 
complete mastoidectom}' we prefer to reserve our judgment unti we lave a 
more experience. We have found it somewhat more difficult to perform some 
of the steps of the complete mastoidectomy through the endaural route than 

through the postauricular route. . . • r 

In this series of cases there has been no perichondritis The aftei-care is o 
course important. The dressings should be be done with the usual sterile surgica 
technic. After the first four or five days, dressings and bandages are left off 
the patient wears only a pledget of sterile cotton in the meatus He is instructed 
to change the cotton every hour and always to throw away P • •, 

put the second one in the meatus. Because of this rather meager 
seems that infection of the edges of the wound might easily occur however, 
unless 1 instance of erysipelas can be ascribed to this source, we have had no 

such)trouble. ^ jn j o£ our patients whom he examined the Eustachian 

tube was definitely closed. I do not know m how many we have ■obtained 
result, but I believe that if the Lempert technic is thoroughly followed the tube 

will close in a high percentage of cases. . , ,, , 

Dr. Salinger talked about the history of the operation. We know a so 
mastoid surgical procedure was done many years ago by several different 
through an endaural route. Just what technic they used and how extensive t 
work was in the temporal bone I am not prepared to say I feel sure, however 
that the operation on the temporal bone was of quite a different than i tha 
done by Dr. Lempert. Of course, the finely controlled dental burr and modern 
carets are a great improvement over the more clumsy instruments of an earlier 

^"Dn Glatt mentioned the point that in the radical operation by the Lempert 
technic a fair-sized piece of skin is discarded. In 1 of our cases, by slight modi- 
fication of the incisions, this skin was saved. This can be done easily, but on the 
basis of our experience to date we question the advantage. 
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It was mentioned that the cavities in our cases in which mastoidotympanectomy 
was done are smaller than those seen after the usual operation. We do a thorough 
exenteration of the mastoid process and have a large cavity when we stop the 
operation. Instead of trying to maintain a cavity of that size we allow the 
mastoidectomy cavity to granulate in to a large extent and then become epithelized. 
Therefore we do not have large cavities. We are not always able to control this 
healing process as we should like, but for the most part we are pleased with the 
results. 

Epithelization takes place from the edges of the canal skin. The new epithelium 
seems to be of a different type from that seen after many radical operations in 
which flaps are turned in. It appears to be thinner and apparently has less 
tendency to desquamate. Of course the smaller cavity is of some advantage, in 
affording less chance for desquamation and collection of the resulting debris. 

Dr. Boettcher, who was one of the first physicians, at least in this area, to 
use the burr, brought up the question of instruction in the use of the burr. I agree 
the residents should have instruction and experience in the use of the burr before 
using it in operations, though I do not feel that it is a hard instrument to use. 
Our residents have an opportunity to obtain some of this experience on the cadaver, 
thus combining their experience in the use of the burr with practice in the actual 
procedures which they will be called on to perform. 

The exposure of various areas of the mastoid cavity is facilitated by two 
maneuvers. Dr. Lempert emphasizes the point that the endaural window is mobile 
and can be shifted about to different points over the mastoid area. I have been 
able to do this to some extent, but I want to mention that turning the patient’s 
head is also a great aid in reaching the various areas to be dissected. A good 
assistant holding the retractors properly has almost complete control of the head, 
and by shifting the window and turning the head he can greatly facilitate the 
operation. 


George T. Jordan, M.D., President 
Walter H. Theobald, M.D., Secretary 
Regular Monthly Meeting, Jan. 8, 1940 

Laryngocele Ventricularis. Dr. J. R. Lindsay. 

Superior external laryngocele occurred in a woman aged 38. The swelling in 
the neck came on during coughing two months prior to the first examination. 
There was no pain at first, but the swelling increased steadily until it was about 
the size of a large hen’s egg and then gave discomfort when distended. Reduction 
could be easily produced by pressure and was accompanied by the sound of 
escaping air in the throat. Some fluid was present in the sac also, and purulent 
material was expressed into the throat. The interior of the larynx was normal 
on examination, both when the laryngocele was distended and when it was col- 
lapsed. There was no hoarseness or dyspnea. 

The laryngocele was completely removed by external operation, and one year 
had elapsed with no sign of recurrence. 

The etiology of ventricular laryngocele in man is discussed. The exciting cause 
has apparently been variable ; for example, coughing, blowing wind instruments, 
glass blowing and loud shouting have given rise to the condition. It has occurred 
in children. It is evident, however, that the important factor in all cases has 
been an increased intralaryngeal pressure, transmitted via the ventricle to the 
appendix or saccus, with consequent herniation. 

The existence of a predisposing factor, namely, an abnormal development of 
the appendix, seems probable in view of the relative frequency of the condition 
in children and women, who would appear to have been less subjected to muscular 
strain. 
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Roentgenograms taken by means of the planograph are demonstrated to show 
the action of the glottis and thereby to explain how increased pressures within the 
thorax are transmitted to the ventricle of the larynx. The following facts are 
demonstrated : 

1. During physical exertion of the upper extremities, straining or bearing down, 
the glottis is firmly closed by narrowing at its upper aperture (above the ven- 
tricles), as •well as by approximation of the true cords. The trachea is dilated, 
indicating increased intratracheal pressure. The closure provided by the true 
cords is less capable of resisting pressure from below, and the intratracheal pres- 
sure is transmitted to the ventricles. 

2. During inspiration the glottis can be closed more efficiently by the true cords, 
since there is an additional valvular action when the cords come together. 

3. The shape of the false cords, as shown by the planograph, precludes any 
valvular action on their part either on inspiration or on expiration. Closure of 
the glottis is maintained by muscular action. 

During coughing increased intratracheal pressure is utilized, with the upper 
aperture of the glottis closed during the initial stage. Similarly, during certain 
types of forced shouting the glottis is closed in the initial stage, thereby providing 
the increased intralaryngeal pressure. Dilatation of the laryngocele in the reported 
case was demonstrated under such circumstances. 

DISCUSSION 

Dr. Frederic E. Templeton : Tomograph, laminograph and planograph are 
names applied to instruments which by means of roentgen rays project planes 
of the subjects being examined onto films, obliterating planes above and below by 
relative motion. The superiority of such roentgenograms to stereoscopic ones of 
good quality in determining the location and exact nature of certain structures is 
yet to be proved. One of the best examples of their use is in examination of the 
anteroposterior projection of the larynx, in which the dense shadow of the cervical 
portion of the spine is obliterated. 

A simple adaptor for my regular roentgenologic table was devised at little 
cost. A description of the apparatus follows: A metal plate is bolted or fixed 
with wing nuts in an upright position to the side of the table. The plate contains 
a slot or a series of holes 1 cm. apart, which runs in a longitudinal direction 
through the plate at right angles to the table top. A bolt which swivels on a 
metal block is passed through the groove or one of the holes and is fixed in 
position by a wing nut on the medial side. The swiveled metal block, fixed on 
the lateral side or outside of the metal plate, contains a smooth hole, through 
which runs a rigid rod. This part of the apparatus is known as the fulcrum. 
The lower end of this connecting rod runs through a slot in another swiveled 
block which is fixed to a Potter-Bucky grid at the same height and in a direct 
line to the transverse center of the film as it lies in a Potter-Bucky grid tray. 
The upper end of the rod is firmly fixed to the tube; any movement of the appa- 
ratus keeps the central ray of the tube directed along a plane which runs through 
the rod. In this way, with the tube over the exact center of the film, with the 
rod in an exact vertical position and with the fulcrum firmly fixed to the edge 
of the table, the center of the beam is always directed on the center of the film. 
The drive is furnished by pulling a cord attached to any of the movable parts, 
preferably the tube carriage, which moves a short distance along its supports 
when the apparatus is in motion. 

An automatic drive can be devised with additional expense. A strong string 
can be fixed to the movable tube carriage at one end and anchored to some fixed 
part at the other end. The carriage is then "cocked” by being moved so that 
the spring is on a stretch. It is held in position by a magnetic release, which 
is electrically wired in, parallel with the grid release magnet. An oil chamber, 
attached to the carriage, will give smooth, even movement in addition to allowing 
an accurate control of the speed. 
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In the use of such a machine, the level of the plane desired is obtained by 
moving the fulcrum up and down to the desired height above the table surface. 
It must be remembered that all criteria for good images which apply to the 
making of ordinary roentgenograms apply to this instrument. In addition, other 
factors enter. Two of these are the absence of any play in the movable joints 
and the rigidity of the connecting rod. If any play is present, the effect will be 
the ^ame as when a tube is violently shaken while ordinary roentgenograms are 
being made. 

I do not claim that the results obtained with such an instrument will equal 
those of any of the commercial machines, but if properly constructed it will give 
satisfactory service. 

Dr. Joseph C. Beck: Some years ago a small group of physicians used to 
meet each month to talk over our troubles and failures. At one of these informal 
meetings Dr. Freer was present when Dr. Shambaugh told of a case of prolapse 
of the laryngeal ventricle in which he was going to operate. The patient had a 
tumor which appeared on the side of her neck whenever she gave singing lessons. 
Dr. Freer objected strenuously to the operation, from the standpoint that the 
procedure Dr. Shambaugh and Dr. Lewis had planned would ruin the patient’s 
“economic voice,” an essential physiologic structure for this woman, who had 
become accustomed to using her voice in the presence of the prolapse. The opera- 
tion was performed and was reported several months later as being successful. 
Some time later, at a joint meeting with the Surgical Society, this case was again 
reported by Dr. Freer, but the operation, he said, was not successful because the 
scar gave way and the prolapse recurred. 

I was much interested in Dr. Lindsay’s roentgenologic demonstration. It seems 
to me that if it is to be complete, and especially as it refers to the work of Negus, 
it should be supplemented by moving pictures of roentgenograms. I have seen 
recently a wonderful picture showing the roentgenograms of a person chewing, as 
photographed from a fluoroscope. 

Vertebral Caries in Infections of the Retropharyngeal Space. Dr. G. H. 

Scott. 

The retropharyngeal space lies posterior to the pharyngeal musculature and is 
limited anteriorly by the deep cervical fascia and posteriorly by the prevertebral 
fascia. Medially it is divided into right and left compartments by the median 
raphe. Laterally, it is separated from the pharyngomaxillary space by the thin 
ala fascia. 

Pus in this area usually remains localized to the pharyngeal region but may 
descend along the fascial planes overlying the longus colli and scalenus muscles 
to present as an abscess in the posterior triangle or even in the axilla. In some 
instances the infection follows downward into the posterior mediastinum. 

Retropharyngeal abscess may be acute or chronic. Vertebral caries is more 
commonly seen as the cause than as the result of chronic retropharyngeal abscess. 

In the acute form of the disease palpation of the pharynx or even depression 
of the tongue may produce an alarming interruption of respiration or cause death. 
Lateral roentgen examination of the neck is a safe and reliable diagnostic method. 
It at once reveals the extent of the soft tissue abscess, as evidenced by an increase 
in the width of the retropharyngeal space. At the same time it reveals vertebral 
caries should such a condition exist. 

The cases presented and the conditions which they demonstrate clearly are 
as follows: 

Case 1 . — The anomaly was an acute retropharyngeal abscess occupying almost 
the entire cervical region. Depression of the tongue produced alarming respira- 
tory difficulty. The abscess was drained externally, with the region under local 
anesthesia. General anesthesia would have increased the hazard. Although good 
drainage was established externally, the retropharyngeal swelling did not subside 
entirely. This necessitated incision of the abscess by the oral route as well. 
Pus under great pressure shot out of the mouth when the incision was made. 
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Case 2. — In this case there was a chronic retropharyngeal abscess of three 
months' duration. It was incised through the mouth and straw-colored fluid 
obtained. The Wassennann and Kahn reactions were strongly positive. Diag- 
nosis of pharyngeal gumma was made. 

Case 3. — The condition in this instance was a chronic retropharyngeal abscess 
of three months’ duration, which had been mistaken for a cyst and had been 
injected with iodized oil six weeks before the patient had come to the clinic. 
As shown by roentgenograms, the iodized oil descended to the posterior medias- 
tinum but the abscess remained localized in the retropharyngeal space. The 
abscess was incised intraorally, but it recurred and subsided only after diseased 
tonsils were removed. 

Cases 4, 5 and 6. — Case 4 was one of chronic retropharyngeal abscess unrecog- 
nized for several months, as evidenced by roentgenograms which had been taken 
four and one-half months before the patient’s admission to the clinic. The pus 
had presented bilaterally in the posterior cervical triangles. A roentgenogram 
made on admission showed early erosion of the cervical vertebrae without destruc- 
tion of the intervertebral disks. This is in sharp contrast to case 5, which is 
a case of cervical Pott’s disease with retropharyngeal abscess. In this instance 
the collapse of the intervertebral disk is an outstanding feature. The destruction 
of the intervertebral disks is even better shown in case 6, also one of cervical 
Pott's disease. 

The erosion of the vertebrae continued in case 4 even though through and 
through drainage was established in the neck. A posterior mediastinitis devel- 
oped and was drained through the back. The patient died of pulmonary embolus. 
All tests, including guinea pig inoculation, failed to reveal any evidence of tuber- 
culosis. This case is obviously one of vertebral caries secondary to a nonspecific 
infection of the retropharyngeal space. 

DISCUSSION 

Dr. Arthur Proetz : I do not know when I have encountered such an instruc- 
tive series of cases as those just presented or such an instructive series of 
roentgenograms. It occurred to me while Dr. Scott was talking that it would 
be extremely useful in interpreting the advancement of these infections and the 
behavior of- some of these swellings if differentiation were made between the 
retropharyngeal and the prevertebral spaces, as should be done. As a matter 
of fact, in the textbooks anatomists almost never do so, or if they do, it is merely 
in passing. However, the spaces are quite distinct. The fascia which separates 
them is thin and tough. The retropharyngeal space stops at the carotid sheath, 
whereas the prevertebral space spreads around to the side and ends where the 
nerve roots emerge, and this may have something to do with occipital headaches 
and rigidity of cervical muscles. The longus colli and longus capitis muscles lie 
within this space, and the roots of the brachial plexus are in contact with it. The 
muscle attachments to the skull and the atlas, respectively, constitute the upper 
delimitation, and the lower is the upper margin of the mediastinum. The case 
Dr. Scott mentioned in which he opened the abscess through the neck externally 
and found after a day or so that the drainage was not sufficient indicates that the 
retropharyngeal space was drained and the prevertebral perhaps only buttonholed. 
When the abscess was opened through the pharynx the space was reached and 
proper drainage accomplished. 

The roentgenogram of the patient in whom iodized oil was injected shows this 
space beautifully. The iodized oil lay close against the vertebral column and did 
not fill the whole abscess cavity. The tough membrane is often the thing that 
prevents the abscess from draining and is the determining point between drainage 
and extension. I have seen in 1 case at autopsy infection of the diagastric space 
through perforation of the mastoid tip. The infection invaded the prevertebral 
space, broke down the attachment at the midline, went up on the other side 
through the forament magnum near the vertebral artery, formed an abscess there 
and killed the patient. 
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The existence of these two spaces is not theoretic. If the cadaver is sagittally 
sectioned a little to one side of the midline and a stream of compressed air is 
allowed to play over the sectioned surfaces for a few moments, the spaces lay 
themselves open and show definitely how infection may appear in one space with- 
out invading the other. 

Dr. G. H. Scott: I wish to thank Dr. Proetz for his intelligent discussion of 
this subject. His distinction of the prevertebral and retropharyngeal fascial 
spaces offers an explanation as to why the injected iodized oil descended into 
the thorax while the pus lying anterior to it in the retropharyngeal space remained 
localized in the pharyngeal region. 

Eustachian Tube: Abnormal Patency and Normal Function. Dr. H. B. 

Perlman. 

While much treatment is directed to the eustachian tube, knowledge of its 
functions and methods for determining them have been remarkably static for 
the last half-century. 

One can learn a great deal about the function of the eustachian tube by study- 
ing the patients with the syndrome usually referred to as the continually open 
eustachian tube. A moving picture is shown of a thin, atrophic drum moving 
synchronously with respiration in a patient with an open eustachian tube. A 
valuable adjunct in studying cases of this syndrome as well as those of other 
otologic conditions involving the eustachian tube is the use of a simple quantita- 
tive method for studying patency of the eustachian tube. This technic entails chiefly 
the employment of the ordinary wall manometer of a blood pressure apparatus. 
Definite minimal pressures for inflating the normal tube by Valsalva’s maneuver 
are established for this method. A great decrease in this pressure was found in 
the group of patients with the open eustachian tube when the tube was temporarily 
closed and the patient free of symptoms. It was found that the reclining position 
greatly increased the resistance of the tube in the normal subjects as well as in 
those with the open eustachian tube and in patients with suppurative ears, so 
that the highest pressures that the patient could produce were inadequate to open 
the tube. Exercising decreases the resistance of the tube in normal persons and 
in those with suppurative ears. Abnormal patency of the eustachian tube was 
found in subjects who had involvement of the fifth motor nerve following a retro- 
gasserian neurectomy. New experimental equipment used to study the function 
of the eustachian tube and the records obtained are briefly described and illustrated 
by lantern slides. 

In conclusion, a moving picture is shown of movement of the eustachian 
cushion in the human being, taken through a large defect in the hard palate when 
the subject was forming the sound “ah” and when he was swallowing. 

Cranial and Intracranial Complications of Acute Frontal Sinusitis. Dk. 

Paul C. Bucy and Dr. W. Tracy Haverfield. 

Three cases of acute frontal sinusitis which developed immediately after swim- 
ming are presented. In the first an extensive osteomyelitis of the right frontal 
bone and an abscess of the right frontal lobe occurred. The patient was admitted 
to the hospital two and one-half months after the onset, in a semicomatose state. 
Drainage of the abscess and removal of the osteomyelitis in three stages resulted 
in recovery, though vision was rather seriously impaired. In the second case the 
right frontal sinusitis appearing immediately after swimming was soon complicated 
by an osteomyelitis which was quickly relieved by extensive extirpation one month 
after the swimming. There were no intracranial complications. In the third case 
it was a left frontal sinusitis that appeared after swimming. Though no osteo- 
myelitis developed, an abscess of the right frontal lobe soon appeared. This patient 
recovered after drainage of the abscess about three months after the swimming. 

A fourth case is presented, in which a localized osteomyelitis along the course 
of the left anterior temporal diploic vein developed after an abscess beneath the 
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left temporal muscle. Shortly thereafter an abscess developed in the right cere- 
bral hemisphere beneath the central region. 

These cases being used as a basis for discussion, it is pointed out that: 

1. Extension of the infection from the sinus is usually via the frontal and the 
anterior temporal diploic vein to the frontal bone, thence intracranially through 
small emissary connections into the superior sagittal sinus and down one of the 
connecting veins into the cerebral hemisphere of the same or the opposite side. 

2. Prophylactic measures must be directed toward prevention of the sinusitis 
itself as well as of spread of the infection beyond the sinus. 

(o) Development of sinusitis as a result of swimming can be in some measure 
prevented by (1) proper breathing, (2) proper diving, (3) use of nose clips and 
(4) avoidance of chilling. (/>) Avoidance of spread of the infection from the sinus 
once a sinusitis has developed may be attained by prompt, adequate, external 
drainage of the sinus in those patients in whom local pain, tenderness and swelling 
over the sinus, associated with fever, develop after swimming. 

3. All acute osteomyelitis of the skull should be treated by wide excision of the 
infected bone as soon as the diagnosis is made. It is not possible to rely on the 
roentgenograms for diagnosis if prompt treatment is to be instituted, as they do 
not show change until ten or twenty days after the onset of the infection of the 
bone. The diagnostic sign of the development of this complication is edema of 
the forehead spreading upward from the sinus. 

4. Abscess of the brain should be treated by prompt aspiration and drainage, 
with careful attention to the protection of the meningeal spaces from infection by 
obliterating them about the field and not operating through an infected field. 

5. The bony defect resulting from extirpation of the osteomyelitic bone is 
usually spontaneously repaired by regeneration of bone. 

DISCUSSION 

Dr. Thomas Galloway: Dr. Bucy gave an illuminating discussion, especially 
as to the distribution of the diploic veins. One assumes that in most of the patients 
with abscess of the brain whom Dr. Bucy has had the conditions are more chronic 
than the ones seen in otolaryngologic practice, an assumption which raises the 
question as to the time of operation for such an abscess. Should one wait for 
localization? I now have a patient, a boy presenting a history of a cold twelve 
days before, who entered the hospital with a perforating frontal sinusitis. A simple 
drainage was done at the external angle and at the internal angle with trephine 
of the sinus and considerable pus obtained under pressure. In three days he had 
a crossed weakness of the arm and a crossed paralysis of the facial nerve. His 
general condition was good. A Killian operation was done in order to expose the 
dura, and that membrane was glistening and smooth. Eight days after the 
apparent onset of frontal sinusitis the first localizing symptoms really suggesting 
intracranial complications were seen. Today the patient is sluggish mentally and 
does not answer questions well. There are 106 cells in the spinal fluid. What 
would Dr. Bucy do in such a case? As to frontal sinusitis, I think most rhinolo- 
gists believe that early operation, if it cannot be avoided, should be restricted as 
much as possible, and I think I encounter more cases in which complications 
develop from early operation than cases in which complications are prevented by 
early operation. I have tried to avoid intervention during the first seven days if 
it is possible. 

Dr. T. E. Walsh : I should like to emphasize what Dr. Bucy said about 
intervention in these conditions when they become chronic, that is, when chronic 
frontal sinusitis is associated with osteomyelitic changes in the bone. I recently 
have had as a patient a man with roentgen evidence of thickening of the bone of 
the periphery of the sinus and with definite evidence of clouding of the frontal 
sinus. A radical frontal operation was done, and the bone was found to be only 
slightly roughened along the lateral margins of the supraorbital ridges. I made 
the mistake of not operating radically enough. Osteomyelitis developed, and I 
have had to remove most of the cranial vault. The patient is alive; i’ do not 
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know why. When operation is performed on a patient whose condition is sugges- 
tive of osteomyelitis, it is worth while to do a radical removal of a bone in the 
first operation. In general I am against radical surgical treatment, but I think 
in such cases it is essential. I agree with Dr. Galloway that “hands off” for the 
first few days of an acute frontal sinusitis is best. I find that if one intervenes 
surgically in acute frontal sinusitis more trouble is apt to result than if con- 
servative treatment is used. 

Dr. Francis Lederer: Some one else might have given this same presentation 
from a different angle and reversed the order in which the patients came to the 
specialist. Conservatism in the early days seems to have been the usual attitude 
from a rhinologic standpoint. Many of the cases discussed by Dr. Bucy have 
been presented to illustrate the result of too early surgical intervention. How 
does one know when to intervene in cases of this kind? One can find in one’s 
own practice and in the literature just as many instances in which it can be said 
that complications such as abscess of the brain are due to early intervention as 
those in Dr. Bucy’s series in which such complications can be ascribed to late 
intervention. It is essential to distinguish two kinds of osteomyelitis: a virulent, 
fulminating type (rapid, or acute) and the type with which Dr. Bucy was mainly 
concerned (chronic, or slow). To my mind, therefore, they offered the positive 
good results which he obtained. I can well imagine intervening surgically in 
those conditions on the appearance of the puffy swelling, having the same com- 
plication occur and attributing it to too early intervention. I still do not believe 
that the treatment of these lesions can be stereotyped and that it can be said posi- 
tively that in all instances operation must be done early or that early intervention 
will prevent this intracranial picture. I think judgment should be based on the 
virulence or the chronicity of the condition. Further, I believe that most 
rhinologists agree that they do not like to incise an area of spreading osteo- 
myelitis too early. Clinical signs and roentgenologic investigation give no abso- 
lute index as to the microscopic spread of the process. One can well understand 
that the process is constantly advancing one step ahead of the scalpel. When the 
condition has existed for weeks or months before the patient comes to operation, 
there is an excellent opportunity to remove osteomyelitic bone and achieve the 
same results Dr. Bucy did. On the other hand, when the osteomyelitis is acute 
and just one step ahead of the scalpel, the operator feels that the possible outcome 
is not quite so certain as one would be given to believe by his excellent results. 
The swimming problem is important and worthy of the emphasis given by Dr. 
Bucy. My associates and I had at one time 3 patients with osteomyelitis that 
followed swimming. I believe prophylaxis should be emphasized in combating 
this complication. 

Dr. Joseph C. Beck: Dr. Bucy commented on the loophole that Furstenberg 
left in his report as to regeneration of bone after cranial operations. I should 
like to have Dr. Bucy say something about complications, such as epilepsy, follow- 
ing the extensive removal of bone. I am referring to a case of extensive osteo- 
myelitis in a boy the greater part of one side of whose skull was removed. The 
patient made a splendid recovery, but epilepsy developed. Several months after 
operation the roentgenogram of the defect was studied and evident regeneration 
of bone was found, which one could also feel. The neurologic surgeon called in 
advised the exploration of this region for the cause of epilepsy. When he exposed 
this area I was delighted to see how much bone had regenerated to cover the 
defect. He removed some particles of this so-called bone, and I have sections to 
show there was not one bit of bony structure in what the roentgenogram and 
palpation showed to be bone. It was dense and calcified tissue, but there was 
no real bone. Differentiation must be made between these two, and I think it 
makes a difference as to what cover the brain has afterward. I should like, to 
hear from Dr. Bucy specifically about that. Furstenberg, I believe, called attention 
to some of his cases in which there were jacksonian symptoms. 

Dr. Paul C. Bucy: In reply to the first question, I do not believe that 
the infection spreads by way of dural vessels. I think it can be seen from 
these roentgenograms that it is spread by vessels between the two layers of bone 
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within the tliploe. As a matter of fact, there arc few vessels in the dura mater. 
The diploic veins do eventually pass through the dura mater, hut I should hardly 
call them dural vessels. 

As to the time of operation for abscess of the brain, this is a point on which 
I am in disagreement with many neurosurgeons. A year ago I published the 
results in 17 consecutive eases, with recovery in 70 per cent (Bucy, P. C.: Treat- 
ment of Brain Abscess, Ann. Surg. 108:961-979, 193S). According to my experi- 
ence, the time to operate on an abscess of the brain is at the time of diagnosis, 
and that has been my practice. I have had patients operated on within twelve 
days after the earliest possibility of infection who made a prompt and complete 
recovery. That is now common. In most cases the disease is of considerably 
longer duration before operation, and I think there is undoubtedly a measure of 
safety in having a longer period elapse. There is no question but that more 
attractive statistics on operative mortality can be obtained by waiting, as the 
patients with the more virulent, rapidly progressive infections will then die before 
coming to operation. That is why McEwen had such excellent results. He was 
dealing in every case with a chronic, well localized and well encapsulated abscess 
of the brain. I am sure, however, that many of the patients with the more acute 
form of the disease can be saved by prompt drainage and that the mortality for 
all cases of abscess of the brain can be lowered by such treatment, even though 
the operative mortality is raised. 

As to operation on the frontal sinus for drainage, I do not feel competent to 
say exactly what operative procedure should be followed. You are better judges 
of that than I. I am inclined to believe that the operation should be as limited 
as possible and yet achieve adequate drainage. Obviously it is of no advantage 
if it does not. 

I am familiar with Dr. Walsh’s case, and I am sure that he should be com- 
plimented on "still having the case.” The condition has been an extremely difficult 
one and has been handled well. 

As Dr. Lederer has said, roentgenograms similar to these have been shown in 
the past and the osteomyelitis has been attributed to an operation on the sinus, 
merely because it followed operation. Frequently that is an incorrect interpreta- 
tion, for, as has been shown here, such osteomyelitis does develop spontaneously 
as a result of acute frontal sinusitis which follows swimming. I have always 
looked on chronic osteomyelitis as of much longer duration than in these instances. 
In the second case the entire history covered only a month and the osteomyelitis 
was of two weeks’ duration. In the other case the osteomyelitis had been present 
a little longer and was therefore much more extensive. I agree that there are 
two types of osteomyelitis, the chronic localizing type and the diffuse spreading 
type, but I am not able to tell which is going to develop, and it is my feeling 
that in every instance the osteomyelitis should be widely excised. 

With reference to Dr. Beck’s discussion, although such complications as epi- 
lepsy do occur after osteomyelitis, they are not common, but after abscess of the 
brain convulsions are an extremely common as well as an unfortunate and dis- 
agreeable complication. Undoubtedly in such cases the convulsions are related 
to the scar formation which follows drainage of the abscess. It would therefore 
appear logical to treat such convulsions by removing the scar, as one does in 
traumatic cases. Unfortunately infection often follows an attempt to take out the 
scar. The scar harbors infection for months and years after all evidence of 
infection has disappeared. The same organisms have been recovered from the 
scar tissue years after the abscess has been successfully treated. Attempts to 
remove the scar have resulted in meningitis, and I think attempts to remove such 
scars have been discontinued. The convulsions which follow osteomyelitis alone 
are more difficult to understand. I have observed 1 case in which the subdural 
space was obliterated; the dura mater and the pia-arachnoid were adherent to 
the surface of the brain, and I feel sure that that was the cause of the convulsions. 
As to regeneration of bone, undoubtedly there are cases in which only calcifica- 
tion develops, but I am sure Dr. Beck has encountered many cases, as I have 
in which there has been a replacement of bone itself. 



Book Reviews 


The Displacement Method of Sinus Diagnosis and Treatment. By Arthur 
W. Proetz, M.D., Professor of Clinical Otolaryngology, Washington Uni- 
versity School of Medicine, St. Louis. Second edition. Price, $6.00. Pp. 296. 
St. Louis: Annals Publishing Company, 1939. 

Though the method described in the first edition has not been changed, the 
second edition of Dr. Proetz’s monograph has brought certain details up to date, 
necessitating a thorough revision as well as a complete resetting of type. The 
literature, both of the United States and of foreign countries, is reviewed; many 
comments and controversial matters are discussed, and twelve new illustrations 
have been added. 

The volume now contains a bibliography of 226 references, and 32 pages are 
devoted to a review of the literature. There are 296 pages in all, the entire subject 
matter being covered in twenty chapters. 

The author starts with a full discussion of the fundamentals of sinus filling and 
displacement, the anatomic, physical and physiologic considerations thereof and the 
pathology and theory of treatment, and then he deals at length with solutions and 
radiopaques. A complete dissertation on the roentgenologic procedures is pre- 
sented in several chapters, suitable illustrations augmenting the value of the text. 
Every means of sinus diagnosis by the displacement method, the varied technics 
and kindred data concerned in obtaining accurate filling of the sinuses with radio- 
paque mediums and evaluation of the roentgen studies, these and many more 
matters are thoroughly covered in designated chapters. Further chapters include 
those on interpretations, sources of error and observation of allergic changes in 
the sinuses by means of radiopaque mediums; a number of case records are cited. 
The entire format, including type and binding, of the monograph is excellent. 

The first edition of this work was awarded the Casselberry prize of the 
American Laryngological Association in 1931, and the present volume likewise 
represents Dr. Proetz’s great contribution to American otolaryngology, for which 
he deserves the highest praise. 

This book is recommended to all physicians, especially the otolaryngologist 
and the roentgenologist, as well as to graduate students and resident physicians 
in either of these specialties, and its message is so valuable that it merits the 
attention and careful study of any reader. 

Argyria, The Pharmacology of Silver. By William R. Hill, M.D., Instructor 
in Dermatology and Syphilology, University of Pennsylvania, and Donald M. 
Pillsbury, M.D., Associate Professor of Dermatology and Syphilology, Uni- 
versity of Pennsylvania. Price, $2.50. Pp. 172. Baltimore: Williams & Wil- 
kins Company, 1939. 

The authors have skilfully and accurately brought the clinical entity, argyria, 
up to the minute in a fairly concise yet complete monograph of 133 pages. Not 
only is the subject critically reviewed, but a complete bibliographic reference to 
date is given, covering practically every phase of the subject. It is particularly 
timely because of the widespread use and application of silver preparations for 
an increasing assortment of ailments. The importance of proper dosage, com- 
pounds in general use, modes of administration, preparations most frequently used, 
and other such matters are critically investigated, and conclusions are based on 
scientific evaluation and determinations. The volume is of value to the general 
practitioner and to the specialist alike, since it not only concerns itself with the 
detailed clinical aspect of the subject but incorporates perhaps the best chapter 
written so far on the pharmacophysiologic effects of the administration of silver. 
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Every effort is made to evaluate precisely conclusions based on theory, conjecture 
and established fact, recognized value being given to each only when its status 
and basis arc convincingly accurate. Since argyria is permanent and commonly 
produces unsightly discoloration in exposed parts, it may take on a medicolegal 
aspect commensurate with the psychologic and social makeup of the person affected. 
A note of warning is sounded against the unbridled and prolonged use of silver 
preparations, and the authors feel that pharmacists should give clearly, by label, 
adequate warning regarding argyria. 

The authors deserve congratulations on this valuable book. 

The Diagnosis and Treatment of Diseases of the Esophagus. By Porter 
P. Vinson, M.D. Price, $4. Pp. 224. Springfield, 111., Charles C. Thomas, 
Publisher, 1939. 

Dr. Porter P. Vinson’s book is indeed a much needed and worthy contribution 
to the present medical literature. The book is subdivided into sixteen chapters. 
The style is straightforward and clear. The book should be read by many members 
of the medical profession in general practice, so that they may become better 
acquained with the large variety of esophageal lesions and especially with the fact 
that although malignant growth is always to be suspected, many other conditions 
may exist which are benign and respond to treatment. 

The reviewer has the greatest respect for Dr. Vinson’s conservative attitude 
in regard to the treatment of these conditions, for esophagoscopy is a delicate 
method and surrounded with danger even in the hands of the best trained physician. 
On the other hand, the reviewer is not in direct accord with some of Dr. Vinson’s 
ideas, especially on the differential diagnosis of esophageal lesions by blind 
bougienage. With the perfected instrumentarium at the disposal of physicians 
today, the direct visualization of conditions thought to be pathologic by the open 
tube method is invaluable. 

Although the entire book reflects the author’s wide range of personal experi- 
ence, he has included at the end of each chapter an excellent bibliography, 
extremely useful for collateral reading to physicians particularly interested in this 
field. Dr. Vinson is especially to be commended for his extensive drawings and 
roentgenographic reproductions. It is hoped that this book will be accorded the 
warm reception it justly deserves. 


News and Comment 


American Congress of Physical Therapy. — The nineteenth annual scientific 
and clinical session of the American Congress of Physical Therapy will be held 
Sept. 2 to 6, 1940, at the Hotel Statler in Cleveland. The mornings will be devoted 
to an annual instruction and the afternoons and evenings to scientific sessions. 
There will be symposiums dealing with light, heat and electricity as important 
therapeutic adjuvants in general medical and surgical practice. 

Further information may be procured by writing directly to the Congress, 
30 North Michigan Avenue, Chicago. 



Directory of Otolaryngologic Societies * 


NATIONAL 

American Medical Association, Scientific Assembly, Section on 
Laryngology, Otology and Rhinology 

Chairman : Dr. Leroy A. Scliall, 270 Commonwealth Avc., Boston. 

Secretary: Dr. Louis' H. Clerf, 1520 Locust St., Philadelphia. 

Place: Cleveland. 

American Academy of Ophthalmology and Otolaryngology 

President: Dr. Frank Brawley, 30 N. Michigan Ave., Chicago. 

Executive Secretary; Dr. William P. Wherry, 1500 Medical Arts Bldg., Omaha. 
Place: Hotel Cleveland, Cleveland. Time: Oct. 6-11, 1940. 

American Broncho-Esophagolqgical Association 

President: Dr. Lyman Richards, 319 Longwood Ave., Boston. 

Secretary: Dr. Paul Holinger, 1150 N. State St., Chicago. 

Place: Waldorf-Astoria Hotel, New York. Time: June 5, 1940. 

American Laryngological Association 

President: Dr. James A. Babbitt, 1912 Spruce St., Philadelphia. 

Secretary: Dr. Charles J. Imperatori, 108 E. 38th St., New York. 

Place: Westchester Country Club, Rye, N. Y. Time: May 27-29, 1940. 

American Laryngological, Rhinological and Otological Society, Inc. 

President: Dr. Lee M. Hurd, 39 E. 50th St., New York. 

Secretary: Dr. C. Stewart Nash, 708 Medical Arts Bldg., Rochester, N. Y. 

Place: Waldorf-Astoria Hotel, New York. Time: June 6-8, 1940. 

SECTIONS: 

Eastern. — Chairman: Dr. John R. Simpson, Medical Arts Bldg., Pittsburgh. 
Southern. — Chairman : Dr. Walter J. Bristow, Doctors Bldg., Columbia, S. C. 
Middle.— Chairman : Dr. Sam E. Roberts, Professional Bldg., Kansas City, Mo. 
Western. — Chairman : Dr. Pierre Viole, 1930 Wilshire Blvd., Los Angeles. 

, American Otological Society 

President: Dr. Horace Newhart, 527 Medical Arts Bldg., Minneapolis. 

Secretary: Dr. Thomas J. Harris, 104 E. 40th St., New York. 

Place: Westchester Country Club, Rye, N. Y. Time: May 30-31, 1940. 

* Secretaries of societies are requested to furnish the information necessary 
to keep this list up to date. 
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The asterisk (*) preceding the page number 
indicates an original article in the Archives. 
Subject entries are made for all articles. 
Author entries are made for original articles 
and society transactions. Bool: Reviews and 
Society Transactions are indexed under these 
headings in their alphabetical* order under the 
letters B and S, respectively. 

Abnormalities and Deformities: See under 
names of diseases, organs and regions, ns 
Ear, abnormalities ; etc. 

Abscess : See also under names of organs and 
regions, ns Brain ; Cranium ; Lungs ; Lymph 
Nodes; Neel:; Nose; etc. 
bilateral aeroccle and abscess of neck, 540 
Extradural: See Cranium, abscess 
periesophageal, *1001 
retropharyngeal. 10G 
sublingual, of Citolli, 1010 
Acridine Dyes, trypaflavinc (acritlnvlne hydro- 
chloride), 707 

Acritlnvlne Hydrochloride : Sec Acridine Dyes 
Adenocarcinoma arising from mucous glands of 
palate with pulmonary metnstases, *1S5 
of esophagus, *1002 

Adenoids, acute bulbar poliomyelitis following 
recent tonsillectomy and adenoldectomy, 

acute giant follicular hyperplasia of adenoid 
and of lymphoid tissue of dorsal surface 
of posterior faucial pillars. S77 
biologic significance of tonsils and adenoids 
and other external lymphoid masses, 19G 
digital compression in treatment of prolonged 
acute adenoiditis, 8G7 

oxide-reducing power of tonsillar tissues, 1011 
Adenoma, benign tumors of bronchi with refer- 
ence to vascular adenoma, *14S 
Adrenal Preparations, certain therapeutic ef- 
fects of whole suprarenal gland by mouth, 
201 

Age, Old : Sec Old Age 
Air Passages: See Respiratory Tract 
Alcohol: See Otitis Media; Vertigo 
Alexander, J. E. : Otitis externa diffusa asso- 
ciated with secondary anemia, *974 
Allen, B. : Congenital fistula of neck com- 
municating with middle ear, *437 
Allergy : See Anaphylaxis and Allergy 
Altmann, F. : Significance of aphasia as symp- 
tom of otogenic extradural abscess, *819 
Amygdalectomy : See Tonsillectomy 
Anaphylaxis and Allergy : See also Food, al- 
lergy 

advances In Held of allergy as related to oto- 
laryngology during year 1939, *087 
allergy in infants ; significance of first al- 
lergic manifestations, 544 
allergy In otolaryngology, 870 
association of stammering and allergic dia- 
thesis, 377 

borderline allergy ; its relation to hyper- 
plastic disease of respiratory tract, *502 
certain therapeutic effects of whole supra- 
renal gland by mouth, 201 
obstructive atelectasis in allergic children, 
*986 

prophylaxis in allergy, 1013 
relation of allergy and tonsillectomy in chil- 
dren ; incidence of respiratory allergy in 
cases of routine tonsillectomy, *45 
sinusitis in allergic persons, 373 
Anemia, otitis externa diffusa associated with 
secondary anemia, *974 


Anemia — Continued 

pernicious, gastioscopic findings in patients 
with. *1005 

Anesthesia, local, in children, SG7 

polypoid granuloma of larynx following endo- 
tracheal anesthesia, S79 
technic of administering local anesthesia for 
peroral endoscopic procedures, *981 
tonsillectomy under intravenous anesthesia in 
children sufi'ering from chronic respiratory 
diseases, 19G 

trnnculnr (block) anesthesia of nasal cavity, 
1012 

Anomalies: Sec under names of organs, dis- 
eases and regions, ns Ear; Harelip; etc. 

Anti uni : See also Sinuses, Nasal 
antral Infection of dental oiigin, 705 
expulsion of foreign body from antrum with 
aid of irrigation, *332 

Instrument for opening of maxillary sinus 
through inferior mentus, 199 
osteomyelitis of superior maxilla following 
intranasal operation, 543 
primary mixed cell myeloma of mouth in- 
volving antrum, *GG9 

surgery; complication of Caldwell-Luc opera- 
tion, 1017 

voluminous papilloma of nose, maxillary 
sinus and nasopharynx, 1012 
Aphasia in partial denf-mutc, 375 

significance as symptom of otogenic extra- 
dural abscess, *819 
Apoplexy : See Brain, hemorrhage 
Apparatus: Sec also Instruments 

nnsnl plcthysmometry as new test for sinus 
thrombosis, *588 

nystagmus ; some observations based on elec- 
trical method for recording eye movements, 
870 

Argyria : See Silver, toxicity 
Arteries: See also Blood vessels; Thrombosis; 
etc. 

spontaneous hemorrhage from carotid artery 
in acute suppurative otitis media, 700 
Aspergillosis, *995 

infection with Aspergillus niger; report of 
2 cases, *327 

Asphyxia, obstructive, *996 
subglottic diphtheria, initiated by sudden 
asphyxia, simulating presence of foreign 
body in lower respiratory tract, 372 
Atelectasis : See Lungs, collapse 
Ateliosis : See Infantilism 
Atrophy : See under Ear 
Audiometer: See Hearing, tests 
Audition : See Hearing 
Auditory Organ : See Ear 

Bach, A. C. : Nasopharyngeal carcinoma ; ex- 
tension intracranially and metastasis by 
implantation into soft palate ; clinical and 
pathologic study, *529 

Bacteria : See Pneumococci ; Staphylococci ; 

Streptococci 

Bacteroides, report of unusual bacterial find- 
ings in case of fatal chronic otitis media 
with complications, 225 
Basilar Membrane: See Labyrinth 
Bell’s Paralysis: See Paralysis, facial 
Beriberi, laryngeal lesions ift, *982 
Berry, G. : "Use and effectiveness of hearing 
aids, 215 

Blahd, M. : Pyogenic granuloma of nasal fossa, 
*919 

Blaisdell, I. H. : Acute suppurative otitis media 
on left, with mastoiditis and osteomyelitis 
of skull, 553 
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Blood, Diseases : See Anemia ; Leukemia ; etc. 
sugar; behavior of sugar content of blood 
In man following labyrinthine stimulation, 
871 

vessels, easy ligation In connection with ton- 
sillectomy ; new Instrument and method, 
*084 

Bones, Conduction : See Hearing, tests 
Diseases: See Osteitis; Osteomyelitis 
fragility; deafness of van der Hoeve’s syn- 
drome Is dependent on stapedovestlbular 
ankylosis, 193 

osseous lesions of nose and sinuses with ref- 
erence to hypertrophic changes and tumor 
formations, *289 
study of bone regeneration, 545 

Book Reviews: 

Argyrla : Pharmacology of Silver ; W. R. 
Hill, 103G 

Art of Anaesthesia; P. J. Flagg, 708 
Cancer of Larynx ; C. Jackson and C. L. 
Jackson, 882 

Diagnosis and Treatment of Diseases of Esoph- 
agus ; P. P. Vinson, 1037 
Diseases of Ear, Nose and Throat ; F. L. 
Lederer, 388 

Displacement Method of Sinus Diagnosis and 
Treatment; A. W. Proetz, 1030 
Maladies do I’oesopliagc ; J. Tcrracol and 
others, 557 

Medicine of Ear ; edited by E. P. Fowler, Jr., 
557 

Surgery of Injury and Plastic Repair; S. 
Fomon, 387 

Surgery of Nose and Sinuses ; H. Nclvcrt, 
380 

Treatment by Diet; C. J. Barborka, 380 

Brain : See also Cerebellum ; Nervous System ; 
etc. 

abscess ; sulfanilamide In treatment of brain 
abscess and prevention of meningitis, 202 
acute pansinusitis on right, meningitis, septi- 
cemia, extradural abscess and abscess of 
frontal lobe, 551 

behavior of diencephalic and extradlcnccnhallc 
neurovegetative systems in cases of sinusitis, 
372 

changes in Internal ear due to Increased endo- 
cranial pressure; histologic basis of con- 
gestive Inner ear, *391 
Diseases : See also Encephalitis 
diseases ; topographic syndromes of central 
vestibular pathways in man, 203 
diseases ; what conclusions can be reached 
through vestibular examination as to type 
and location of Intracranial disease? 1000 
galvanic reaction In guinea pigs ; reaction In 
animals with unilateral lesions In brain 
stem, *120 

hemorrhage ; primary nerve deafness and dip- 
lacusis with apoplectiform onset (2 cases), 
*170 

hernia; postoperative complication In otology, 
098 

roentgenography; value of encephalography in 
diagnosis of otogenic intracranial complica- 
tions, *431 

tumors ; resonance of skull In relation to state 
of labyrinth, 205 

Brandenburg, K. C. : Relief of neuritis of 
eighth cranial nerve with vitamin Bi, *189 

Bronchi, anatomy of, *979 

benign tumors with reference to vascular 
adenoma, *148 

Foreign Bodies : See Foreign Bodies 
obstruction ; diagnosis, *984 
rupture of, *980 
sarcoma, *991 

Bronchitis, relation of chronic bronchitis and 
paranasal sinusitis, 544 


Brown, A. M. ; Plastic operations for liump 
nose; notes on artistic anatomy, *827 
Brownell, D. H. : Unusual cases of thrombosis 
of sigmoid sinus, *GG3 

Brunner, H. : Infections of parapharyngeal 
spaco, *597 

Surgical repair of facial paralysis, 873 
Bryant, B. L. : Argyrla resulting from Intra- 
nasal medication; clinical and experimental 
study, *127 

Buchanan, A. R. : Galvanic reaction In guinea 
Pigs; reaction following section of eighth 
nerve, *113 

Galvanic reaction In guinea pigs; reaction in 
animals with unilateral lesions in brain 
stem, *120 

Bucy, P. C. : Cranial and intracranial compli- 
cations of acute frontal sinusitis, 1032 
Bunch, C. C. : Progress of deafness in clinical 
otosclerosis, 214 

Cahill, H. P. : Chronic suppurative otitis media 
on right, with complications, 555 
Caldwell-Luc Operation : Sec Antrum, surgery 
Cancer : Sec Adenocarcinoma ; Tumors ; and 
under names of organs and regions, as 
Larynx; Lungs; Nasopharynx; Sinuses, 
Nasal ; Stomach ; Trachea ; etc. 

Cardiospasm : See under Stomach 
Carotid Canal : See Temporal Bone 
Cartilage, correction of saddleback deformities 
of nose by specially cut cartilage from ear, 
*339 

Catarrh: See under Ear; Eustachian Tube; 
Otitis Media 

Cavernous Sinus Thrombosis : See under Throm- 
bosis 

Cerebellum, central connections of vestibular 
pathways, 100C 

Cerebrospinal Fluid: See Spinal Puncture 
Chang. C. S. : Relation of allergy and tonsil- 
lectomy in children ; incidence of respira- 
tory allergy in cases of routine tonsil- 
lectomy, *45 

Chapman, G. H. : Probable pathogenic strepto- 
cocci and staphylococci in chronic low 
grade illness; analysis of their frequency 
in 395 cases, *458 

Childrey, J. H. : Paget’s disease of bones of 
skull with obliteration of sinuses, *333 
Chondroma of ethmoid with report of case, *045 
Chordectomy : See Vocal Cords 
Chorea, etiology of; its relation to rheumatic 
fever and heart disease, 374 
CInelll, A. A. : Alterations in nasal function 
due to anatomic variations of nares, *53 
Clerf, L. H. : Peroral endoscopy, *979 
Treatment of chronic hypertrophic laryngitis, 
*925 

Cochlea: See Hearing; Labyrinth 
Cohen, B. M. : Complication of Caldwell-Luc 
operation, 1017 

Colds: See Respiratory Tract, diseases 
Constitution, osteoma of mastoid ; report of case 
with Investigation of constitutional back- 
ground, *838 

Converse, J. M. : Acute suppurative otitis media 
on left, with mastoiditis and osteomyelitis 
of skull, 553 

Reconstruction after radical operation for 
osteomyelitis of frontal bone; experience in 
18 cases, *94 

Corti's Organ : See Labyrinth 
Cranium : See also Frontal Bone ; Temporal 
Bone; etc. 

abscess; acute pansinusitis on right, men- 
ingitis, septicemia, extradural abscess and 
abscess of frontal lobe, 551 
abscess ; pansinusitis on right and extradural 
abscess, 552 

abscess ; significance of aphasia as symptom 
of otogenic extradural abscess, *S19 
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Cranium — Continued 

acute suppurative otitis media on left, with 
mastoiditis and osteomyelitis of sltull, 553 
anatomy of cranial blood sinuses, with refer- 
ence to lateral, 209 
canine fossa, *930 

cranial and intracranial complications of 
acute frontal sinusitis, 1032 
fractures Involving ear, 222 
late car hemorrhage following skull fractures, 
SOS 

Paget’s disease of bones of skull with obliter- 
ation of sinuses, *333 

tumors; some observations on headache, 545 
unusual roentgen studies, 1022 
Crowe, S. ,T. : Prevention of deafness In chil- 
dren, 211 

Cylindroma of respiratory tract, *9S9 

Cysts: See under names of organs and regions 

Dacryocystotomy : Sec Lacrimal Organs 
Darlcr’s Disease : See Keratosis folllcularls 
Dart, M. O. : Otomycosis ; treatment with silver 
plcrato, *885 

Deaf-Mutlsm, aphasia In partial deaf-mute, 375 
Deafness : See also Ear, diseases ; Hearing ; 
Otitis Media ; Otosclerosis 
and head noises; peripheral and central, 212 
defects In speech in relation to defects in 
hearing, *7 

nature of vitamin B and Its components with 
reference to nerve deafness, *74 
new view concerning diminution of hearing In 
otosclerosis and possibly new conception of 
treatment, 194 

of van dcr Hoove’s syndrome Is dependent on 
stapedovestibular ankylosis, 193 
operation for possible alleviation of certain 
cases of congenital deafness and certain 
types of acquired chronic deafness, 3GS 
pathologic changes in Inner ear In case of 
deafness from epidemic cerebrospinal men- 
ingitis, 3S0 

prevention In children, 211 
primary nerve deafness and dtplacusis fol- 
lowing acoustic trnuma (2 cases) , *171 
primary nerve deafness and dtplacusis of 
undetermined cause (1G cases), *108 
primary nerve deafness and dlplacusls with 
apoplectiform onset (2 cases), *170 
primary nerve deafness and dlplacusls with 
improvement or recovery after removal of 
allergic factor (5 cases), *174 
primary nerve deafness and dlplacusls with 
spontaneous recovery (2 cases) , *168 
progress In clinical otosclerosis. 214 
therapy ; use and effectiveness of hearing aids, 
215 

what is perception deafness from physiologic 
and histologic basis? 3G7, 8G3 
Deglutition, disorders; dysphagia in laryngeal 
tuberculosis, 703 

Dementia Praecox, acoustic hallucinations as 
prodromal symptom of schizophrenia, 547 
Dempsey, E. W. : Experimentally induced cir- 
cling (waltzing) in guinea pig, 221 
Dermatology, dermatologic conditions of ear, 
nose and throat, 70G 
Diabetes Mellitus, otitis in, 369 
Diathermy: See under names of diseases, or- 
gans and regions, as Vocal Cords ; etc. 
Diathesis, Allergic : See Anaphylaxis and Al- 
lergy > 

Diencephalon : See Brain 

Dinolt, R. : Value of encephalography in diag- 
nosis of otogenic intracranial complica- 
tions, *431 

Diphtheria, cause of paralysis in, 376 

interstitial emphysema of lung with spontane- 
ous pneumothorax and subcutaneous em- 
physema ; demonstration of air in septums 
of human lung, *140 


Diphtheria — Continued 

subglottic diphtheria, Initiated by sudden 
asphyxia, simulating prescnco of foreign 
body in lower respiratory tract, 372 

Dlplacusls : See Hearing 

Directory of otolaryngologic societies, 229, 389, 
559, 709, 883, 1038 

Dolgopol, V. B. : Interstitial emphysema of 
lung with spontaneous pneumothorax and 
subcutaneous emphysema ; demonstration of 
air in septums of human lung, *140 

Drooker, ,T. C. : Chronic suppurative otitis media 
on right, with complications, 555 

Druss, .7. G. : Congenital fistula of neck com- 
municating with middle car, *437 

Duke, \V. W. : Advances in field of allergy as 
related to otolaryngology during year 1939, 
*GS7 

Dysncousls : Sec Deafness 

Dysphagia : Sec Deglutition, disorders 

Ear: Sec afso Deafness; Hearing; and under 
names of special structures, i.e., Labyrinth ; 
Mastoid; etc. 

abnormalities ; congenital deformities of ex- 
ternal ear, 8G4 

abnormalities ; malformation of auricle, 8G5 
abnormalities ; mastoiditis in congenitally de- 
formed cars, 804 

abnormalities ; operation for possible allevia- 
tion of certain cases of congenital deafness 
and certain types of acquired chronic deaf- 
ness, 368 

anatomoliistologlc study of senescence of audi- 
tory apparatus, 8GG 

congenital atrophy of external ear in cases 
of hcrcdosyphills, 864 

correction of saddleback deformities of nose 
by specially cut cartilage from ear, *339 
Diseases : See also Otitis Media ; Otosclero- 
sis ; etc. 

diseases ; clinical significance and treatment 
of otogenous facial paralysis, 369 
ondaural fenestration of external semicircular 
canal for restoration of hearing in cases 
of otosclerosis ; summary report of 120 
cases, *711 

histologic changes In ear, nasopharynx, larynx 
and trachea produced by splenectomy, 547 
Internal : See Labyrinth 
late ear hemorrhage following skull fractures, 
368 

Middle : See also Otitis Media ; Vertigo, aural 
middle; congenital fistula of neck communi- 
cating with middle ear, *437 
modern views regarding anatomy and physi- 
ology of vestibular tracts, 208 
ossicles ; deafness of van der Hoeve’s syn- 
drome is dependent on stapedovestibular 
ankylosis, 193 

otitis externa diffusa associated with sec- 
ondary anemia, *974 

primary nerve deafness and dlplacusls follow- 
ing acoustic trauma (2 cases), *171 
skull fractures involving ear, 222 
sulfanilamide in treatment of acute infection 
of ear and of mastoid In infants and in 
children ; quantitative study of 17 cases, 
*808 

tumors ; malignant disease of ear (excluding 
pinna), 698 

tympanic membrane; tubal-tympanic catarrh, 
*514 

Edema : See Larynx 

Electrocoagulation : See under names of dis- 
eases, organs and regions, as Nose ; etc. 

Emphysema, interstitial, of lung with spontane- 
ous pneumothorax and subcutaneous em- 
physema; demonstration of air in septums 
of human lung, *140 

Encephalitis, vestibular system with posten- 
cephalitic parkinsonism, 707 
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Encephalography . See Brain, roentgenography 
Endoscopy . See also Laryngoscopy 
peroral endoscopy, *979 

technic of administering local anesthesia for 
peroral endoscopic procedures, *981 
Epulis : See under Gums 

Equilibrium - See also Cerebellum, Labyrinth; 
Nystagmus ; Otolith Apparatus , Posture 
rolling movements in pigeons, 347 
Esopliagoscopy, *997 
Esophagus See also Deglutition 
Fistula • See Fistula 

Foreign Bodies : See under Foreign Bodies 
hemorrhages produced by foreign bodies of- 
fering diagnostic difficulties, 348 
stricture of, *998 
tumors of, *1002 
ulcer of, *1000 

use of expanding esopliagoscope for extraction 
of foreign bodies, *2S3 

Ethmoid Bone, exophthalmos caused by ethmoid- 
ltls , 5 cases, 200 

solitary osteoma of ethmoid labyrinth extend- 
ing into orbit, 200 

Ethmoid Sinus : See also Sinuses, Nasal 
chondroma of ethmoid with report of case, 
*645 

external operations on frontal and ethmoidal 
sinuses, 543 

Eustachian Tube, abnormal patency and normal 
function, 1032 

radical mastoidectomy; use of tensor tjmpani 
muscle in closing eustachian tube, 219 
tubal-tjmpanic catarrh, *514 
Exophthalmos caused by cthmolditls ; 5 cases, 
200 

Eves - See also Orbit 

movements, nystagmus; some observations 
based on electrical method for recording 
eye movements, 870 

paralysis; bilateral accommodation paralvsls 
and unilateral scotoma in sphenoid sinus 
disease, 869 

Face, Paraljsis: See Paraljsis, facial 
Felderman, L : Infection with Aspergillus 
niger; report of 2 cases, *327 
Fibrolipoma of bronchi, *989 
Fibroma of hard palate, 542 
vascular, of nasopharynx (nasopharyngeal 
fibroma), *313 

Firestone, C. ; Positive method for ablation of 
septoturbinal synechiae, *976 
Fischer, J. : Changes in internal ear due to 
increased endocranial pressure ; histologic 
basis of congestive Inner ear, *391 
Fissula Ante Tenestram : See Ear 
Fistula, congenital, of neck communicating with 
middle ear, *437 
tracheoesophageal, *997 

Fitz-Hugh, T , Jr. : Post-tonsillectomy pul- 
monary abscess (preabscess stage) aborted 
with sulfapyndine, *855 
Food, allergy; primary nerve deafness and 
diplacusis with improvement or recovery 
after removal of allergic factor (5 cases), 
*174 

Foreign Bodies, esophagoscopy, *998 

expulsion from antrum with aid of irrigation, 
*332 

hemorrhages of esophagus produced by foreign 
bodies offering diagnostic difficulties, 548 
in bronchi, *982 

open, bent safety pm in esophagus, 704 
rye spike in right primary bronchus of in- 
fant, 869 

subglottic diphtheria, initiated by sudden 
asphyxia, simulating presence of foreign 
body in lower respiratory tract, 372 
use of expanding esophagoscope for extrac- 
tion of foreign bodies, *283 


Touler, E P Head noises and deafness, 
peripheral and central, 212 
Tox, N. : Borderline ailergj , its relation to 
hjperplastic disease of resplratorj tract, 
*502 

Fragilitas Osslum : Sec Bones, fragility 
Fianlt, I : Pyogenic granuloma of nasal fossa, 
*919 

Fred, G. B : Chronic suppurative otitis media 
on right, with complications, 555 
rriodberg, S. A : Vascular fibroma of naso- 
pharynx (nasopharyngeal fibroma), *313 
Friesner, I • Otologic adsplco ; president’s ad- 
dress, 207 

Fritz, M : Elongated styloid process; cause of 
obscure throat symptoms, *911 
Frontal Bone, osteomyelitis of, 704 
osteomyelitis of; surgical treatment; which 
way of approach is best? *622 
reconstruction after radical operation for 
osteomyelitis of frontal bone, experience 
in 48 cases, *94 

Frontal Sinus: See also Sinuses, Nasal 
cranial and intracranial complications of 
acute frontal sinusitis, 1032 
destructive fibrous osteitis of, 870 
external operations on frontal and ethmoidal 
sinuses, 543 

osteomyelitis of frontal bone, 704 
radical operation (Seiffert's modification), 
199 

Furunculosis, acute mastoiditis secondary to 
furunculosis of meatus, 865 

Galvanic Test : See Labyrinth 
Gnngosa, rhinopharyngitis mutilans on Island 
of Palau, 542 

Gastroscopy : See under Stomach 
Gatewood, E T. : Of what value is roentgen 
therapy for sinusitis? rhinologlc study of 
22 cases, *275 

Gilmore, J. H : Unusual roentgen studies, 1022 
Glossoptosls : See under Tongue 
Goldstein, M A. : Defective speech in rela- 
tion to defective hearing, *38 
Goodnle, B. L : Acute suppurative otitis media 
on left, with mastoiditis and osteomyelitis 
of skull, 553 

Goodyear, II. M. : Otosclerosis; postauricular 
approach in operative treatment, *451 
Radical mastoidectomy; use of tensor tym- 
pani muscle in closing eustachian tube, 219 
Gradenigo Syndrome: See Otitis Media 
Grafts : See Nose , etc. 

Granuloma, polypoid, of larynx following endo- 
tracheal anesthesia, 879 
pyogenic, of nasal fossa, *919 
Green, J. S . Vocal and verbal syndromes; 

their rhinolaryngoiogic significance, *1 
Grove, W. E. : Skull fractures involving ear, 
222 

Gums, morphology of epulis, 378 

Haffly, G. N : Subacute monocytic leukemia 
with nasal manifestations, *858 
Hagens, E W : Pathologic changes of Inner 
ear in case of deafness from epidemic 
cerebrospinal meningitis, 380 
Hallucinations, acoustic, as prodromal symptom 
of schizophrenia, 547 

Hammond, A. E - Diagnosis and treatment 
of carcinoma of lung with statistical re- 
view of 40 cases, *780 

Hansel, F. K. : Relation of allergy and tonsil- 
lectomy in children ; incidence of respira- 
tory allergy in cases of routine tonsil- 
lectomy, *45 

Harbert, F. • Correction of lateral displace- 
ment of free border of septal cartilage, 
*341 

Correction of saddleback deformities of nose 
by specially cut cartilage from ear, *339 
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Hargett, E. R. : Expulsion of foreign body 
from antrum with aid of Irrigation, *332 
Harned, 3. IV. : Borderline allergy ; Its rela- 
tion to hyperplastic disease of respiratory 
tract, *502 

Harerficld, IV. T. : Cranial and intracranial 
compllctalons of acute frontal sinusitis, 
1032 

Head: See also Cranium 
injuries: etiology of traumatic meningitis; 
survey of 90 cases in which condition 
was verified at autopsy, 1013 
Headache, some observations on, 315 
Hearing: See also Deafness 
Aids: See Deafness, therapy 
audiometric projections of senile changes in, 
805 

defective speech in relation to defective hear- 
ing, *3S 

diplacusis ; localizing symptom of disease of 
organ of Corti ; theoretic considerations, 
clinical observations and practical appli- 
cation, *1G0 

endaural fenestration of external semicircular 
canal for restoration of hearing in cases 
of otosclerosis ; summary report of 120 
crises *711 

functional examination of, *341 
radical mastoidectomy ; its effect on hearing, 
*426 

speech hearing and speech interpretation test- 
ing, *517 

tests; tuning fork audiometer, *GS0 
tests; use of monochord in routine tests of 
hearing, 217 

Heart, disease; etiology of chorea; its relation 
to rheumatic fever and heart disease, 374 
Hebble, H. M. : Sulfanilamide in treatment of 
acute infection of ear and of mastoid in in- 
fants and In children; quantitative study 
of 17 cases *S08 

Heine-Medln’s Disease; Sec Poliomyelitis 
Hemoptysis, benign tumors of bronchi with 
reference to vascular adenoma, *148 
Hemorrhage : Sec under Artories ; Brain ; Ear ; 

Esophagus ; Tonsillectomy ; etc. 

Henncr, R. : Experiences with endaural com- 
plete mastoidectomy and atticomastoid- 
ectomy, 1022 

Hernia: See Brain, hernia; Larynx, hernia; etc. 
Herpes zoster; otitic zona, associated with zona 
of trigeminal, glossopharyngeal and su- 
perior laryngeal nerves, 547 
Hickey, H. L. : Chondroma of ethmoid with 
report of case, *G45 

Hill, p. t. : Use of monochord in routine 
tests of hearing, 217 
Horner Syndrome and petrositis, 1010 
Houser, It. M. : Post-tonsillectomy pulmonary 
abscess (preabscess stage) aborted with 
sulfapyridlne, *855 

Survey of use of sulfanilamide for acute 
otitis media, 224 

Hypophysis: See Pituitary Body 

Infantile Paralysis: See Poliomyelitis 
Infantilism, atellosis of mandibular arch ; 
critical comment on glossoptosis, syndrome 
of Pierre Robin, *491 
Instruments: See also Apparatus 
easy ligation of blood vessels in connection 
with tonsillectomy ; new instrument and 
method, *684 

for opening of maxillary sinus through in- 
ferior meatus, 199 

functional examination of hearing, *344 
tuning fork audiometer, *680 
use of expanding esophagoscope for extrac- 
tion of foreign bodies, *283 

Jackson, C. L. : Surgical treatment of cancer 
of larynx, 382 

voice after direct laryngoscopic operations, 
laryngoflssure and laryngectomy, *23 


.Taws, atellosis of mandibular arch; critical 
comment on glossoptosis, syndrome of 
Pierre Robin, *491 
canine fossa, *930 

osteomyelitis of superior maxilla following 
lntrnnasal operation, 543 

Kaznnjlan, V. II. : Reconstruction after radical 
operation for osteomyelitis of frontal bone ; 
experience in 18 cases, *94 
Keratosis follicularls ; dyskeratosis of Darler, of 
exclusive oral localization, 701 
Ivcttel, Iv. : Osteomyelitis of frontal bone; sur- 
gical treatment ; which way of approach Is 
best? *622 

Kobrnk, H. G. : Next step In auditory re- 
search, *467 

Ivolin, C. M. : Advances In field of allergy as 
related to otolaryngology during year 1939, 
*687 

Labia Vocalia : See Yocal Cords 
Labyrinth : Sec also Equilibrium; Nerves, vesti- 
bular ; Nystagmus ; Yertigo, aural 
behavior of sugar content of blood in man 
following labyrintlilno stimulation, 871 
changes in internal ear due to increased 
endocraninl pressure; histologic basis of 
congestive inner car, *391 
diplacusis ; localizing symptom of disease of 
organ of Corti; theoretic considerations, 
clinical observations and practical appli- 
cation, *160 

galvanic reaction in guinea pigs; reaction 
following section of eighth nerve, *113 
gnlvanic reaction in guinea pigs; reaction 
in animals with unilateral lesions in brain 
stem, *120 

labyrinthitis; 2 cases, 1020 
next step in auditory research, *467 
pathologic changes of inner ear in case of 
deafness from epidemic cerebrospinal 
meningitis, 380 

resonance of skull in relation to state of 
labyrinth, 205 

rli biologic meningitis actually meningeal laby- 
rinthitis, 871 

rolling movements In pigeons, 547 
some recent work on Intralabyrlnthine pres- 
sure, 867 

study of vestibular disharmony, 205 
study of vestibular physiology and physio- 
pathology, 699 

transitory vestibular disturbances, with con- 
sideration of use of Erensel’s glass, 194 
vestibular system with postencephalitic par- 
kinsonism, 707 

what conclusions can be reached through 
vestibular examination as to type and loca- 
tion of intracranial disease? 1006 
what is perception deafness from physiologic 
and histologic basis? 367, 863 
Wojatschek's test in vestibular examinations, 
865 

Labyrinthitis : See under Labyrinth 
Lacrimal Organs, Totl-Mosher operation, 549 
treatment of congenital atresia of nasolac- 
rimal duct, 548 

Ladd, L. D. : Galvanic reaction in guinea pigs ; 
reaction following section of eighth nerve, 
*113 

Laff, H. I. : Benign tumors of bronchi with 
reference to vascular adenoma, *148 
Laryngectomy : See Larynx, surgery 
Laryngitis: See under Larynx 
Laryngocele: See Larynx, hernia 
Laryngoflssure: See Larynx, surgery 
Laryngoscopy, indications for direct laryngo- 
scopic procedure, *981 

Laryngotracheobronchitis : See Respiratory 

Tract, diseases 

Larynx : See also Yocal Cords 
acute laryngitis in infants, 198 
cancer, and tomography, *419 
cancer, surgical treatment of, 382 
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Larynx — Continued 

edema ; study of loose areolar tissues of 
larynx, *256 

hernia ; laryngocele rentrlcularls, 1028 
histologic changes in ear, nasopharynx, 
larynx and trachea produced by splenec- 
tomy, 547 

lesions in beriberi, *982 
paralysis of laryngeal abductor muscles, 808 
polypoid granuloma of larynx following en- 
dotracheal anesthesia, 879 
recurrent acute laryngitis, pachydermia 
laryngis, singers' nodes and papillomas, 
*511 

stridor, *9S1 
stridor congenitus, 8GS 

surgery ; voice after direct laryngoscoplc op- 
erations, laryngofissure and laryngectomy, 
*23 

treatment of chronic hypertrophic laryngitis, 
*925 

tuberculosis, 703 
tuberculosis, dysphagia in, 703 
tuberculosis, pathologic histology of, 198 
vocal and verbal syndromes; their rhino- 
laryngologic significance, *1 
Lateral Sinus, anatomy of cranial blood sinuses, 
with reference to lateral, 209 
Thrombosis : See under Thrombosis 
Leborgne, F. E. : Tomography and cancer of 
larynx, *419 

Lederer, F. L. : Nasopharyngeal carcinoma ; ex- 
tension Intraeranially and metastasis by 
implantation Into soft palate ; clinical and 
pathologic study, *529 

Lempert, .1. : Endaural fenestration of external 
semicircular canal for restoration of hearing 
in cases of otosclerosis ; summary report of 
120 cases, *711 

Leprosy of upper respiratory tract ; discussion of 
early and moderately advanced cases, 1014 
Leshin. X. : Functional examination of hearing, 
*344 

Leukemia, subacute monocytic, with nasal mani- 
festations, *85S 

Lewy. A. : Functional examination of hearing, 
*344 

Beport of Chicago committee on otogenic men- 
ingitis, 1939, 227 

Lindsay, J. B. ; Laryngocele ventrlcularls, 102S 
Next step in auditory research, *4G7 
Petrous pyramid of temporal bone ; pncumatl- 
zation and roentgenologic appearance, *231 
Lipoidosis: See Xanthoma 
Lipoids, Pneumonia : See Pneumonia 
Lisa, J. B. : Adenocarcinoma arising from mu- 
cous glands of palate with pulmonary metas- 
tases, *185 

Lovesey, B. E. : Acute suppurative otitis media 
on left, with mastoiditis and osteomyelitis 
of skull, 553 

Luc-Caldwell Operation : See Antrum, surgery 
Lumbar Puncture : See Spinal Puncture 
Lungs : See also Bespiratory Tract 

adenocarcinoma arising from mucous glands 
of palate with pulmonary metastases, *185 
carcinoma, *990 

carcinoma, diagnosis and treatment, with sta- 
tistical review of 40 cases, *780 
collapse ; atelectasis In allergic children, *986 
lung mapping, *995 

post-tonsillectomy pulmonary abscess (pre- 
abscess stage) aborted with sulfapyridine, 
*855 

pulmonary suppuration, *987 
Lurie, M. H. : Experimentally induced circling 
(waltzing) in guinea pig, 221 
Studies of waltzing guinea pig, 220 
Lymph Nodes, abscess of parapharyngeal lymph 
glands following infections of throat, 702 
Lymphangioma of tongue, *960 


Lymphoid Tissue: Sec also Adenoids; Pharynx; 
Tonsils ; etc. 

acute giant follicular hyperplasia of adenoid 
and of lymphoid tissue of dorsal surface of 
posterior faucial pillars, 877 
biologic significance of tonsils and adenoids 
and other external lymphoid masses, 196 

MeCaskey, C. H. : Pseudoxanthomatous tumor 
of mastoid ; ri-sumd of lipoidoses, *938 
Macfnrlan, D. : Speech hearing and speech in- 
terpretation testing, *517 
MacMillan, A. S. : Acute panslnusltis on right, 
meningitis, septicemia, extradural abscess 
and abscess of frontal lobe, 551 
Acute suppurative otitis media on left, with 
mastoiditis and osteomyelitis of skull, 553 
Bilateral aerocele and abscess of neck, 549 
Panslnusltis on right and extradural abscess, 
552 

Macula Lutea, preretinal macular hemorrhage 
accompanying suppuration of nasal sinus, 
870 

Magnesium Sulfate : Sec Tinnitus aurium 
Mandible: See Jaws 

Marburg, O, : Modem views regarding anatomy 
and physiology of vestibular tracts, 208 
Masks, simplified technic for construction of 
life masks of latex rubber, *955 
Mastoid, osteoma of ; report of case with in- 
vestigation of constitutional background, 
•838 

pseudoxanthomatous tumor of mastoid ; rOsumd 
of lipoidoses, *938 

sulfanilamide In treatment of acute Infection 
of car and of mastoid In Infants and in 
children ; riunntltatlvc study of 17 cases, 
*808 

surgery ; brain hernia ; postoperative complica- 
tion In otology, 698 
surgery; endaural route, 218 
surgery; experiences with endaural complete 
mastoidectomy and attlcomastoldectomy, 1022 
surgery; method for reconstruction of post- 
auricular defects, *65 

surgery ; observations on endaural mastoido- 
tympanectomy of Lempert, 1024 
surgery ; radical mnstoidectomy ; its effect on 
hearing, *426 

surgery ; radical mastoidectomy ; use of tensor 
timpani muscle in closing custachian tube, 
219 

surgery; simple mastoidectomy; critical anal- 
ysis of 100 consecutive cases, *478 
Mastoidectomy : See Mastoid, surgery 
Mastoiditis : See also Otitis Media 

acute mastoiditis secondary to furunculosis of 
meatus, 865 

acute suppurative otitis media on left, with 
mastoiditis and osteomyelitis of skull, 553 
in congenitally deformed ears, 864 
sulfanilamide and roentgen ray therapy for 
acute otitis media and mastoiditis, 219 
symptoms and course of mastoiditis following 
otitis from swimming, 540 
Matis, E. I. : Use of expanding esophagoscope 
for extraction of foreign bodies, *283 
Maxillary Bone : See Jaws 
Sinus : See Antrum 

Maxwell, J. H. : Badieal mastoidectomy ; its ef- 
fect on hearing, *426 
Medln-Helne’s Disease : See Poliomyelitis 
Mellinger, W. J. : Canine fossa, *930 
Membrane, Tympanic : See Ear, tympanic mem- 
brane 

Meniere’s Disease: See Tertlgo, aural 
Meningitis, acute pansinusitis on right, men- 
ingitis, septicemia, extradural abscess and 
abscess of frontal lobe, 551 
caused by Streptococcus haemolyticus and 
treated with sulfanilamide, 1015 
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Meningitis— Continued 

continuous Irrigation of spinal fluid for men- 
ingitis of otitic origin, 105 
pathologic changes of inner ear In case of 
deafness from epidemic cerebrospinal men- 
ingitis, 3S0 

purulent, treatment by sulfanilamide, 871 
report of Chicago committee on otogenic men- 
ingitis, 1939, 227 

rhinologic, actually meningeal labyrinthitis, 
871 

sulfanilamide In treatment of brain abscess 
and prevention of meningitis, 202 
traumatic, etiology of; survey of 90 eases In 
which condition was verified at autopsy, 
1013 

Miller, I,: Primary carcinoma of trachea, *075 
Miller, M. V. : Edema of larynx ; study of 
loose areolar tissues of larynx, *250 
Mitlioefer, W. : Simple treatment for defects 
of singing and of speaking voice, *10 
Monochord : See under Hearing 
Morgenslern, D. .1. : Congenital atresia of post- 
nasal orifices ; simple, effective office tech- 
nic for treatment by electrocoagulation, 
*053 

Morrison, L. P. : Cavernous sinus thrombosis ; 
report of recovery following sulfnpyrldlne 
therapy, *91S 

Moses, P. ,T. : is medical phonetics essen- 
tial part of otorhinolaryngology? 414 
Mouth, dyskeratosis of Darler, of exclusive oral 
localization, 701 

primary mixed cell myeloma of mouth involv- 
ing antrum, *GG9 

Movements, experimentally induced circling 
(waltzing) in guinea pig, 221 
Importance of psychologic function in syn- 
drome of stammering, 548 
■ studies of waltzing guinea pig, 220 
Mucous Membrane : See Palate 
Myeloma, primary mixed cell myeloma of 
mouth Involving antrum, *GG9 
Myoblastoma of bronchus, *990 
Mysel, p. : Acute panslnusltls on right, men- 
ingitis, septicemia, extradural abscess and 
abscess of frontal lobe, 551 
Acute suppurative otitis media on left, with 
mastoiditis and osteomyelitis of skull, 553 

Nares : See Nose 

Nasolacrimal Duct: Sec Lacrimal Organs 
Nasopharynx, carcinoma ; extension intracrnnl- 
ally and metastasis by implantation into 
soft palate; clinical and pathologic study, 
*529 

histologic changes in ear, nasopharynx, 
larynx and trachea produced by splen- 
ectomy, 547 
tuberculosis, 1018 

vascular fibroma (nasopharyngeal fibroma), 
*313 

voluminous papilloma of nose, maxillary 
sinus and nasopharynx, 1012 
Neck, bilateral aerocele and abscess of neck, 
549 

Fistula : See under Fistula 
Neoplasms : See Tumors 

Nerves : See also Neuralgia ; Neuritis ; Paral- 
ysis 

acoustic ; galvanic reaction in guinea pigs ; 
reaction following section of eighth nerve, 

central connections of vestibular pathways, 
1006 

glossopharyngeal neuralgia ; recurrence after 
intracranial section of nerve, 379 
modern views regarding anatomy and physi- 
ology of vestibular tracts, 208 
nature of vitamin B and its components with 
reference to nerve deafness, *74 
-Paralysis : See under Paralysis 


Nerves — Continued 

primary nerve deafness and dlplncusis fol- 
lowing acoustic trauma (2 cases), *171 
primary nerve denfness and diplacusis of 
undetermined cause (1G cases), *1G8 
primary nerve deafness and diplacusis with 
apoplectiform onset (2 cases), *170 
primary nerve denfness and diplacusis with 
improvement of recovery after removal of 
allergic factor (5 cases), *174 
primary nerve deafness and diplacusis with 
spontaneous recovery (2 cases), *168 
vagus ; certain therapeutic effects of whole 
suprarenal gland by mouth, 201 
vestibular; topographic syndromes of central 
vestibular pathways In man, 203 
Nervous System : Sec also Brain ; Cerebellum ; 
Nerves; Iteflcx; etc. 

behavior of diencephalic and cxtrndienceph- 
alic ncurovcgetatlvc systems in cases of 
sinusitis, 372 

Blocking: See under Anesthesia 
treatment of acute infections of central ner- 
vous systems with sulfanilamide, 202 
what conclusions can be reached through 
vestibular examination ns to typo and 
location of intracranial disease? 1006 
Neuralgia, essential, of facial nerve, 378 

glossopharyngeal ; recurrence after intra- 
crnninl section of nerve, 379 
Neuritis of eight cranial nerve ; relief with 
vitamin Bi, *189 

Ncwhnrt, H. : Report of unusual bacterial find- 
ings In case of fatnl chronic otitis media 
with complications, 225 

Northington, P. : Frequency of Increased nys- 
tagmus time after rotation in cases of 
multiple sclerosis, 22G 

Nose: See also Nasopharynx; Otorhinolaryng- 
ology; Rhinitis; etc. 

abscess of nasal septum of dental origin, 374 
Accessory Sinuses : Sec Sinuses, Nasal 
alterations in nasal function due to anatomic 
variations of nares, *53 
argyria resulting from intranasal medication; 

clinical and experimental study, *127 
case of probable nasomaxillary luposyphilitlc 
hydridism, 373 

chronic Intermittent nnsal obstruction with 
postnasnl drip, *507 

congenital atresia of postnasal orifices ; 
simple, effective office technic for treat- 
ment by electrocoagulation, *653 
correction of lateral displacement of free 
border of septal cartilage, *341 
correction of saddleback deformities of nose 
by specially cut cartilage from ear, *339 
discharge ; chronic purulent discharge from 
nose in children, *513 
Inflammation : See Rhinitis 
nasal obstruction caused by collapse of nasal 
alae, 1011 

nasal plethysmometry as new test for sinus 
thrombosis, *588 

nonsurgical treatment of diseases of nose and 
pharynx, 706, 869 

osseous lesions of nose and sinuses with 
reference to hypertrophic changes and 
tumor formations, *289 
plastic operations for hump nose ; notes on 
artistic anatomy, *827 
pyogenic granuloma of nasal fossa, *919 
subacute monocytic leukemia with nasal 
manifestations, *858 

truncular (block) anesthesia of nasal cavity, 
1012 

voluminous papilloma of nose, maxillary 
sinus and nasopharynx, 1012 
Novak, P. J., Jr.: Acute giant follicular 
hyperplasia of adenoid and of lymphoid 
tissue of dorsal surface of posterior faucial 
pillars, 877 
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Nystagmus : See also Cerebellum ; Equilibrium ; 
Labyiinth 

frequency of increased nystagmus time after 
rotation In cases of multiple sclerosis, 220 
some observations based on electrical method 
for recording eye movements, 870 
what conclusions can be reached through 
vestibular examination as to typo and lo- 
cation of Intracranial disease? 1000 

O’Brien, G. R. : Method for reconstruction of 
postaurlcular defects, *05 
Old Age, anntomohistologic study of senescence 
of auditory apparatus, 800 
audiometric projections of senile changes In 
hearing, 805 

Ophthalmoplegia : See Eyes, paralysis 
Orbit, solitary osteoma of ethmoid labyrinth 
extending Into orbit, 200 
Osteitis deformans ; Paget’s disease of bones of 
skull with obliteration of sinuses, *333 
fibrosa ; destructive fibrous osteitis of frontal 
sinus, 870 

Osteochondroma of esophagus, *1002 
Osteogenesis Imperfecta : Seo Bones, fragility 
Osteoma at base of tongue, 541 
of mastoid; report of case with Investigation 
of constitutional background, *838 
osseous lesions of nose and sinuses with 
reference to hypertrophic changes and 
tumor formations, *289 
solitary osteoma of ethmoid labyrinth ex- 
tending into orbit, 200 

Osteomyelitis, acute suppurative otitis media 
on left, with mastoiditis and osteomyelitis 
of skull, 553 
of frontal bone, 704 

of frontal bone ; surgical treatment ; which 
way of approach is best? *G22 
of sphenoid bone ; report of 5 cases with 
autopsy findings, 199 

of superior maxilla following intranasal 
operation, 543 

reconstruction after radical operation for 
osteomyelitis of frontal bone ; experience 
in 18 cases, *94 

Otitis Media : See also Mastoiditis 
acute, 375 

acute suppurative otitis media on left, with 
mastoiditis and osteomyelitis of skull, 553 
catarrhal otitis media with dlplacusls (1 
case), *102 

chronic suppuration of middle car and vita- 
min C, 193, 700 

chronic suppurative otitis media on right, 
with complications, 555 
continuous Irrigation of spinal fluid for 
meningitis of otitic origin, 195 
from pediatrician’s viewpoint, 192 
in twins, 701 
otitis in diabetes, 369 
petrositis and Homer’s syndrome, 1010 
report of unusual bacterial findings in case 
of fatal chronic otitis media with compli- 
cations, 225 

rliinologic meningitis actually meningeal 
labyrinthitis, 871 

roentgen treatment of acute otitis media, 369 
spontaneous hemorrhage from carotid artery 
in acute suppurative otitis media, 700 
sulfanilamide and roentgen ray therapy for 
acute otitis media and mastoiditis, 219 
sulfanilamide in treatment of, 192 
sulfanilamide in treatment of acute infection 
of ear and of mastoid in infants and in 
children ; quantitative study of 17 cases, 
*808 

suppurative otitis media with dlplacusls (5 
cases), *165 

survey of use of sulfanilamide for acute 
otitis media, 224 

syndrome of Gradenigo due to unusual cause, 
699 


Otitis Media — Continued 
therapeutic results in 30 cases of otogenous 
sepsis, 194 

treatment of patients with acute suppurative 
otitis media, especially with regard to value 
of syringing with alcohol, 541 
two cases of labyrinthitis, 1020 
value of encephalography in diagnosis of oto- 
genic Intracranial complications, *431 
value of sulfanilamide in otogenous infec- 
tions, with reference to Its masking effect, 
540 

Oto-Audlon ; See nearing, tests 
Otolaryngologic societies, directory of, 229, 3S9, 
559, 709, 883, 1038 

Otolith Apparatus: See also Ear; Equilibrium; 
Roll ex 

isolated disease of, 700 
Otology : Seo also Otorhinolaryngology 
otologic adspice ; president's address, 207 
Otomycosis, treatment with silver picrate, *885 
Otorhinolaryngology : Sec also Otology 
allergy in otolaryngology, 870 
dermatologic conditions of car, nose and 
throat, 70G 

is medical phonetics essential part of, 444 
otolaryngologic suggestions in pediatric prac- 
tice, 374 

treatment with vitamins In otolaryngology, 
548 

Otosclerosis, clinical, progress of deafness in, 
214 

endaural fenestration of external semicircular 
canal for restoration of hearing In cases 
of otosclerosis ; summary report of 120 
cases, *711 

influence of parathyroidectomy on hearing in 
cases of otosclerosis, 540 
new view concerning diminution of hearing 
in otosclerosis and possibly new conception 
of treatment, 194 

postaurlcular approach in operative treat- 
ment, *451 

with dlplacusls (2 cases), *163 
Oxalates, oxalic content and oxalolytlc power 
of palatine tonsil, 868 

Oxidation, reduction ; oxide-reducing power of 
tonsillar tissues, 1011 

Paoet’s Disease of Bones : Seo Osteitis de- 
formans 

Palate, adenocarcinoma arising from mucous 
glands of palate with pulmonary meta- 
stases, *185 

fibroma of hard palate, 542 
nasopharyngeal carcinoma ; extension Intra- 
cranially and metastasis by Implantation 
into soft palato ; clinical and pathologic 
study, *529 

Palevsky, S. N : Nasopharyngeal carcinoma ; 
extension lntracranially and metastasis by 
Implantation into soft pnlatc; clinical and 
pathologic study, *529 
Pansinusitis : See Sinuses, Nasal 
Papilloma of larynx and trachea, *987 

recurrent acute laryngitis, pachydermia 
laryngls, singers’ nodes and papillomas, 
*511 , 

voluminous papilloma of nose, maxillarj 
sinus and nasopharynx, 1012 
Paralysis: See also Eyes, paralysis; Polio- 

myelitis; etc. 
cause in diphtheria, 376 

facial ; clinical significance and treatment 
of otogenous facial paralysis, 369 
facial, surgical repair of, 873 
Infantile: See Poliomyelitis 
Laryngeal : See Larynx, paralysis 
of abducens nerve associated with sinus 
thrombosis, 1016 

Recurrent : See Larynx, paralysis 
syndrome of Gradenigo due to unusual cause, 

699 
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Parathyroidectomy, influence on hearing in 
cases of otosclerosis, 540 
Parietal Lobe: See Brain 

Pediatrics, otitis media from pediatrician’s view- 
point, 192 

otolaryngologic suggestions in pediatric prac- 
tice, 374 

Teluse, S. : Borderline allergy; its relation to 
hyperplastic disease of resphatoiy tract, 
*302 

Simplified technic for construction of life 
masks of latex rubber, *955 
Perlman, II. It.: Eustachian tube; abnoimal 
patency and normal function, 1032 
Next step in auditory research, *467 
Petrositis : Sec under Temporal Bone 
Petrous Bone : See Temporal Bone 
Pfaliler, G. E. : Boontgen diagnosis of cancer 
of accessory sinuses, *561 
Pharynx : See also Nasopharynx 
chronic lymphoid pharyngitis, *50S 
digital compression in treatment of pro- 
longed acute adenoiditis, SG7 
infections of parapharyngeal space, *597 
nonsurgical treatment of diseases of nose 
and pharynx, 70G, 8G9 

piriform sinus ; anatomic and clinical obser- 
vations, with review of literature, *G2G 
streptococcal pharyngitis and its complica- 
tions, SG7 

Phonetics: See under Speech 
Phytobezoar: See under Stomach 
Piszkiewicz, F. : Nasopharyngeal tuberculosis, 
1018 

Pituitary Body, behavior of diencephalic and 
extradienceplialic ncurovcgetatlve systems 
in cases of sinusitis, 372 
Tlastic Surgery: See Surgery, plastic 
Plethysmography, nasal plcthysmometry as new 
test for sinus thrombosis, *5SS 
Plethysmometry : See Plethysmography 
Pneumococci, report of Chicago committee on 
otogenic meningitis, 1939, 227 
Pneumonia, lipoid pneumonia, *99G 
Pneumothorax, interstitial emphysema of lung 
with spontaneous pneumothorax and sub- 
cutaneous emphysema ; demonstration of 
air in septums of human lung, *140 
Poirier, G. H. : Acute suppurative otitis media 
on left, with mastoiditis and osteomyelitis 
of skull, 553 

Toti-Mosher operation, 549 
Poliomyelitis, acute bulbar poliomyelitis fol- 
lowing recent tonsillectomy and adenoid- 
ectomy, 201 

Pollock, F. J. : Two cases of labyrinthitis, 

Porter, C. T. : Acute pansinusitis on right, 
meningitis, septicemia, extradural abscess 
abscess of frontal lobe, 551 
Bilateral aerocele and abscess of neck, 549 
Posture, postural treatment of acute laryngo- 
traeheobronchitis, 371 

Pseudoxanthoma, pseudoxanthomatous tumor 
of mastoid ; resume of lipoidoses, *938 
I utney F. J. : Peroral endoscopy, *979 

iris *92 r c * lron * c hypertrophic laryng- 

Radiations: See under names of various organs 
and diseases, as Thymus ; etc. 
Recklinghausen's Disease: See Osteitis fibrosa 
Reflex, study of vestibular physiology and phy- 
siopathology, G99 

what conclusions can be reached through 
vestibular examination as to type and lo- 
cation of intracranial disease? 1006 
itespirafory Tract: See also Bronchi ; Naso- 
pharynx; Nose; Pharynx; etc. 

Borderline allergy ; its relation to hyperplastic 
disease of respiratory tract, *502 
uiseases ; acute laryngotracheobronchitis, *979 
diseases; frequent colds, *509 


Respiratory Tract — Continued 
d. senses ; postural treatment of acute laryn- 
gotracheobronchltis, 371 
does subcpithclial extension of infection from 
upper respiratory tract to lower occur? ex- 
perimental study, 70G 

leprosy of upper respiratory tract ; discus- 
sion of early and moderately advanced 
cases, 1014 

relation of allergy and tonsillectomy in chil- 
dren ; incidence of respiratory allergy in 
cases of routine tonsillectomy, *45 
subglottic diphtheria, initiated by sudden 
asphyxia, simulating presence of foreign 
body in lower respiratory tract, 372 
tonsillectomy under intravenous anesthesia 
in children suffering from chronic respira- 
tory diseases, 19G 

Reticuloendothelial System, morphology of 
epulis, 378 

Rhcumntic Fever, etiology of chorea; its rela- 
tion to rheumatic fever and heart disease, 
374 

Rhinitis : See also Respiratory Tract, diseases 
chronica liyperplastica, treatment of, 199 
otolaryngologic suggestions in pediatric prac- 
tice, 374 

under conditions of sleep, 1012 
Rhinopharyngitis Mutilans : See Gangosa 
Rhinoplasty : See under Nose 
Rhinorrhca : Sec Nose, discharge 
Richter, II. .1. : Radical mastoidectomy ; its 
effect on hearing, *42G 

Rigg, .1. P. : Lymphangiomas of tongue, *9G6 
Roentgen Rays, Therapy: See under various 
diseases and organs, as Mastoiditis ; Otitis 
Media ; Sinuses, Nasnl ; Tonsils ; etc. 

Roll, R. F. : Primary mixed cell myeloma of 
mouth involving antrum, *669 
Roth, A. : Tuning fork audiometer, *680 
Rubber, simplified technic for construction of 
life masks of latex rubber, *955 
Rye spike in right primary bronchus of in- 
fant, 8G9 

Safety Pin, open, bent safety pin in esophagus, 
704 

Salivary Glands, salivary calculi and simul- 
taneous Inflammation of testicles, 548 
Sarcoma : See also Tumors ; and under names 
of organs and regions 
of bronchi, *991 

Satz, B. A. : Paralysis of abducens nerve 
associated with sinus thrombosis, 1016 
Schindler, M. : Cavernous sinus thrombosis : 
report of recovery following sulfapyridine 
therapy, *948 

Schipfer, L. A. : Subacute monocytic leukemia 
with nasal manifestations, *858 
Schizophrenia : See Dementia Praecox 
Schugt, H. P. : Piriform sinus ; anatomic and 
clinical observations, with review of liter- 
ature, *626 

Schwartz, L. : Ateliosis of mandibular arch ; 
critical comment on glossoptosis, syndrome 
of Pierre Robin, *491 

Sclerosis, frequency of increased nystagmus 
time after rotation in cases of multiple 
sclerosis, 226 

Scotoma, bilateral accommodation paralysis 
and unilateral scotoma in sphenoid sinus 
disease, 869 

Scott, G. H. : Vertebral carles in infections 
of retropharyngeal space, 1030 
Seiffert Operation : See under Frontal Sinus 
Semicircular Canal: See under Ear 
Senility : See Old Age 

Septicemia: See also wnfiev specific organisms, 
as Staphylococci ; Streptococci ; etc. 
acute pansinusitis on right, meningitis, sep- 
ticemia, extradural abscess and abscess 
of frontal lobe, 551 
Septum, Nasal: See under Nose 
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Shambaugh, G. E., Jr. : DIplacusis ; localizing 
symptom of disease of organ of Corti ; 
theoretic considerations, clinical observa- 
tions and practical application, *1G0 
Sharnoff, J. G. : Adenocarcinoma arising from 
mucous glands of palate with pulmonary 
metastases, *185 

Shrapnell's Membrane : See Ear, tympanic 
membrane 

Shwartzman, G. : Immunologic aspects of blood 
Invasions with reference to sinus throm- 
bosis, 210 

Sigmoid Sinus, Thrombosis : See under Throm- 
bosis 

Silver Picratc : Sec Otomycosis 

toxicity ; argyrla resulting from intranasal 
medication ; clinical and experimental 
study, *127 

Singers’ Nodes : See Larynx 
Singing, simple treatment for defects of sing- 
ing and of speaking voice, *1G 
Sinus, Ethmoid : See Ethmoid Sinus 
Frontal : See Frontal Sinus 
Lateral : See Lateral Sinus 
Maxillary : See Antrum 
Nasal : See Sinuses, Nasal 
Pericranial : See under Cranium 
Piriform : See under Pharynx 
Sphenoid: See Sphenoid Sinus 
Thrombosis: See under Thrombosis 
Sinuses, Nasal : Sec also Antrum ; Ethmoid 
Sinus ; Frontal Sinus ; Sphenoid Sinus ; etc. 
acute pansinusitis on right, meningitis, sep- 
ticemia, extradural abscess and abscess of 
frontal lobe, 551 

behavior of diencephalic and extrndlenceph- 
alic neurovegetative systems In cases of 
sinusitis, 372 

does subeplthelial extension of infection from 
upper respiratory tract to lower occur? ex- 
perimental study, 706 

of what value is roentgen therapy for sinus- 
itis? rhinologic study of 22 cases, *275 
osseous lesions of nose and sinuses with 
reference to hypertrophic changes and 
tumor formations, *289 
otolaryngologic suggestions in pediatric prac- 
tice, 374 

Paget's disease of bones of skull with obliter- 
ation of sinuses, *333 

pansinusitis on right and extradural abscess, 
552 

preretinal macular hemorrhage accompanying 
suppuration of nasal sinus, S70 
rational treatment of sinusitis in children, 
1012 

relation of chronic bronchitis and paranasal 
sinusitis, 544 

roentgen diagnosis of cancer of accessory 
sinuses, *561 

sinusitis in allergic persons, 373 
sinusitis in children from pediatric stand- 
point, 8GP 

Skull : See Cranium 

Slaughter, W, B. : Method for reconstruction 
of postauricular defects, *G5 
Sleep, rhinitis under conditions of sleep, 1012 
Smiley, TV. A. : Polypoid granuloma of larynx 
following endotracheal anesthesia, 879 
Smith, A. T. : Osseous lesions of nose and 
sinuses with reference to hypertrophic 
changes and tumor formations, *289 
Societies, American Board of Otolaryngology 
examination, 230, 388, 558, 708, S82 
American Congress of Physical Therapy, 1037 
national, directory of, 229, 389, 559, 709, 883, 
1038 

otolaryngologic, directory of, 229, 389, 559, 
709, 883, 1038 

Society Transaction's: 

American Otological Society, 207 
Chicago Laryngologlcal and Otological So- 
ciety, 380, 873, 1016 

Massachusetts Eye and Ear Infirmary, 549 


Speech : See also Voice 
defects ; association of stammering and aller- 
gic diathesis, 377 

defects ; defective speech In relation to de- 
fective hearing, *38 

defects; Importance of psychologic function 
in syndrome of stammering, 548 
defects in speech in relation to defects in 
hearing, *7 

defects ; simple treatment for defects of sing- 
ing and of speaking voice, *1G 
defects ; some otlologic factors in pathology 
of stammering, 377 

hearing and speech Interpretation testing, 
*517 

is medical phonetics essential part of oto- 
rhinolaryngology? 444 

vocal and verbal syndromes ; their rhino- 
laryngologlc significance, *1 
Sphenoid Bone, osteomyelitis of; report of 5 
cases with autopsy findings, 199 
Sphenoid Sinus : See also Sinuses, Nasal 
bilateral accommodation paralysis and uni- 
lateral scotoma in sphenoid sinus disease, 
8G9 

Spinal Puncture, syndrome of Gradenigo due 
to unusual cause, G99 

Spine, vertebral carles In infections of retro- 
plmryugeal space, 1030 

Splenectomy, histologic changes In ear, naso- 
pharynx, larynx and trachea produced by 
splenectomy, 547 

Stammering: See Speech, defects 
Stapes : Sec Ear, ossicles 
.Staphylococci, probable pathogenic streptococci 
and staphylococci In chronic low grade 

Illness ; nnalysis of their frequency in 395 
cases, *458 

staphylococcus septicemia, 544 
Stem, M. E. : Interstitial emphysema of lung 
with spontaneous pneumothorax and sub- 
cutaneous emphysema ; demonstration of 
air in septums of human lung, *140 
Stiles, M. H. : Probable pathogenic streptococci 
and staphylococci in chronic low grade 

Illness ; analysis of their frequency in 
395 cases, *458 
Stomach, carcinoma, *1001 
cardiospasm, *1001 
gastritis, *1003 

gastroscopic findings in patients with per- 
nicious anemia, *1005 
gastroscopy, *1003 
phytobezoar, *1005 

Streptococci, immunologic aspects of blood in- 
vasions with reference to sinus thrombosis, 
210 

meningitis caused by Streptococcus liaemo- 
lyticus and treated with sulfanilamide, 
1015 

probable pathogenic streptococci and staphy- 
lococci in chronic low grade illness : anal- 
ysis of their frequency in 395 cases. *458 
streptococcal pharyngitis and its complica- 
tions, SG7 

Stridor : See Larynx 

Stuart, E. A. : Osteoma of mastoid ; report of 
case with investigation of constitutional 
background, *838 
Stuttering : See Speech, defects 
Styloid Process : See Temporal Bone 
Sugar In Blood : See Blood sugar 
Sulfanilamide and Sulfanilamide Derivatives, 
inhibitory effect on wound healing, 706 
Therapy: See Ear; Mastoiditis; Meningitis: 
Nervous System; Otitis Media; Strepto- 
cocci ; etc. 

Suprarenal Preparations: See Adrenal Prepa- 
rations 

Surgery, plastic; method for reconstruction of 
postauricular defects, *65 
plastic; plastic operations for hump nose; 
notes on artistic anatomy, *S27 
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Surgery — Continued 

plastic; reconstruction after radical operation 
for osteomyelitis of frontal bone ; experi- 
ence in IS cases, *94 
Swallowing : Sec Deglutition 
Swimming, symptoms and course of mastoiditis 
following otitis from swimming, 540 
Syplillls : See also under names of organs 
and regions 

case of probable nasomaxillary luposyphllltlc 
hydridism, 373 

congenital atrophy of external ear in cases 
of lieredosypliilis, SG4 

Teeth, abscess of nasal septum of dental 
origin, 374 

antral infection of dental origin, 705 
Temporal Bone, carotid canal and its contents 
in relation to suppuration of tip cells of 
petrous pyramid and surgical management, 
700 

elongated styloid process ; cause of obscure 
throat symptoms, *911 
petrositis and Horner’s syndrome, 1010 
petrous pyramid of ; pneumatlzation and 
roentgenologic appearance, *231 
Testicles, salivary calculi and simultaneous in- 
flammation of, 548 

Throat : See also Larynx ; Pharynx ; Tonsils ; 
etc. 

abscess of parapharyngeal lymph glands fol- 
lowing infections of throat, 702 
elongated styloid process ; cause of obscure 
throat symptoms, *911 
infections of parapharyngeal space, *597 
vertebral caries in infections of retropharyn- 
geal space, 1030 

Thrombosis, analysis of G1 cases of thrombosis 
of lateral sinus of otitic origin observed 
during 15 years at Imperial University 
Hospital, Okayama, 195 
asymptomatic, of lateral sinus of otitic origin, 
193 

cavernous sinus thrombosis ; report of re- 
covery following sulfapyridinc therapy, 
*948 

immunologic aspects of blood invasions with 
reference to sinus thrombosis, 210 
nasal plethysmometry as new test for sinus 
thrombosis, *588 

paralysis of abducens nerve associated with 
sinus thrombosis, 101G 

unusual cases of thrombosis of sigmoid sinus, 
*GG3 

Thymus, end-results of irradiation of thymus 
gland in 24 normal infants and children, 
1013 

Tinnitus aurium; treatment with hypertonic 
solution of magnesium sulfate, 370 
head noises and deafness ; peripheral and 
central, 212 

relief of neuritis of eighth cranial nerve with 
vitamin Bi, *189 

Tobey, H. G. : Pansinusitis on right and extra- 
dural abscess, 552 

Tomb, E. H. : Simple mastoidectomy ; critical 
analysis of 100 consecutive cases, *478 
Tongue, ateliosis of mandibular arch ; critical 
comment on glossoptosis, syndrome of 
Pierre Robin, *491 
lymphangiomas of, *9GG 
osteoma at base of, 541 
Tonsillectomy, acute bulbar poliomyelitis fol- 
lowing recent tonsillectomy and adenoid- 
ectomy, 201 , 

easy ligation of blood vessels in connection 
with tonsillectomy ; new instrument and 
method, *G84 

hemorrhage following, 197, 371 
post-tonsillectomy pulmonary abscess (pre- 
abscess stage) aborted with sulfapyridine, 


Tonsillectomy — Continued 
relation of allergy and tonsillectomy in chil- 
dren ; incidence of respiratory allergy in 
cases of routine tonsillectomy, *45 
under intravenous anesthesia in children suf- 
fering from chronic respiratory diseases, 
19G 

Tonsillitis : See under Tonsils 
Tonsils, acute giant follicular hyperplasia of 
adenoid and of lymphoid tissue of dorsal 
surface of posterior faucial pillars, 877 
biologic significance of tonsils and adenoids 
and other external lymphoid masses, 19G 
oxalic content and oxalolytlc power of pala- 
tine tonsil, SGS 

oxide-reducing power of tonsillar tissues, 
1011 

roentgen treatment of, 371 
tuberculosis of, 371 

Totl-Mosher Operation : See Lacrimal Organs 
Trachea, carcinoma of, *988 
histologic changes in ear, nasopharynx, 
larynx and trachea produced by splen- 
ectomy, 547 
mixed tumor of, *9S8 
primary carcinoma of, *675 
Tracheotomy, indications for and advantages 
of transverse incision of superficial tissues 
in, 703 

Tuberculosis : See also under names of organs 
and regions, as Larynx; Nasopharynx; 
Tonsils; etc. 
bronchopulmonary, *991 

case of probable nasomaxillary luposyphilitic 
hydridism, 373 

essential neuralgia of facial nerve, 378 
Tumors : See also Adenoma ; Chondroma ; 
Fibroma ; Myeloma ; Osteoma ; Papilloma ; 
Sarcoma ; etc. ; and under names of or- 
gans and regions, as Brain ; Bronchi ; Ear ; 
Esophagus; Mastoid; Hose; Tongue; etc. 
mixed, of trachea, *988 
Tuning Forks : See Hearing, tests 
Twins, otitis media in, 701 
Tympanic Membrane : See Ear, tympanic mem- 
brane 

Ulcers: See under names of organs and re- 
gions, as Esophagus; etc. 

Vagotomy: See Nerves, vagus 
van der Hoeve Syndrome : See Bones, fragility 
van Dishoeclc, H. A. E. : Nasal plethysmometry 
as new test for sinus thrombosis, *588 
Yastine, J. H., 2d : Roentgen diagnosis of can- 
cer of accessory sinuses, *5G1 
Veasey, C. A., Jr. : Nature of vitamin B and 
its components with reference to nerve 
deafness, *74 

Vertigo, aural; surgical treatment by opening 
external semicircular canal and injecting 
alcohol, 541 

aural ; what conclusions can be reached 
through vestibular examination as to type 
and location of intracranial disease? 100G 
Vistreich, F. : Easy ligation of blood vessels 
in connection with tonsillectomy ; new in- 
strument and method, *684 
Vitamins, B ; nature of vitamin B and its 
components with reference to nerve deaf- 
ness, *74 

B ; relief of neuritis of eighth cranial nerve 
with vitamin Bi, *189 

C ; chronic suppuration of middle ear and 
vitamin C, 193, 700 

treatment with vitamins in otolaryngology, 
548 

Vocal Cords : See also Larynx ; Voice 

chordectomy by means of surgical diathermy, 
198 

Voice : See also Vocal Cords 

after direct laryngoscopic operations, laryn- 
goflssure and laryngectomy, *23 
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Voice — Continued 

vocal and verbal syndromes; their rhino- 
laryngologic significance, *1 
Vooriiees, I. XV.: Defects in speech in rela- 
tion to defects in hearing, *7 

Waidapfel, R. : Lymphangiomas of tongue, *960 
Wattles, F. 51. : Pansinusitis on right and 
extradural abscess, 552 

Wherry, XV. J. : Acute panslnusltis on right, 
meningitis, septicemia, extradural abscess 
and abscess of frontal lobe, 051 
Bilateral aerocelc and abscess of nock, 549 
M’liite, L. E. : Acute suppurative otitis media 
on left, with mastoiditis and osteomyelitis 
of skull, 553 


Wishart, D. E. S. : Endnurnl route, 218 
Wojatschek Test : Sec Labyrinth 
AVoodliall, B. : Anatomy of cranial blood 
sinuses, with reference to lateral, 209 
Woodruff, G. : Observations on endanral mas- 
toidotympnnectomy of Lcmpert, 1024 
Woodward, F. D. : Sulfanilamide and roentgen 
ray therapy for acute otitis media and 
mastoiditis, 219 

Wounds, inhibitory effect of sulfanilamide on 
wound healing, 70G 

Xanthoma, pseudoxnnthomatous tumor of mas- 
told ; resume of lipoidoses, *93S 

Zona: See Herpes zoster 



ARCHIVES OF 


OTOLARYNGOLOGY 


EDITORIAL BOARD 

GEORGE M. COATES, Chief Editor, Philadelphia 
ISIDORE FRIESNER, New York CHEVALIER JACKSON, Philadelphia 

RALPH A. FENTON, Portland, Ore. JOHN F. BARNHILL, Miami Beach, Fla. 

W. P. WHERRY, Omaha JAMES A. BABBITT, Philadelphia 


Volume 31 
1940 


PUBLISHERS 

AMERICAN MEDICAL ASSOCIATION 
CHICAGO, ILL. 




CONTENTS OP VOLUME 31 


JANUARY 1940. NUMBER 1 

PACE 

Vocal and Verbal Syndromes: Their Rhinolaryngologic Significance. James 
Sonnett Greene, M.D., New York 1 

Defects in Speech in Relation to Defects in Hearing. Irving Wilson Voorhees, 
M.D., New York 7 

A Simple Treatment for Defects of the Singing and of the Speaking Voice. 
William Mithoefer, M.D., Cincinnati 16 

The Voice After Direct Laryngoscopic Operations, Laryngofissure and Laryn- 
gectomy. Chevalier L. Jackson, M.D., Philadelphia 23 

Defective Speech in Relation to Defective Hearing. Max A. Goldstein, M.D., 

St. Louis 38 


Relation of Allergy and Tonsillectomy in Children : Incidence of Respiratory 
Allergy, in Cases of Routine Tonsillectomy. French K. Hansel, M.D., 

St. Louis, and C. S. Chang, M.D., Peiping, China 45 

Alterations in Nasal Function Due to Anatomic Variations of the Nares. 
Albert A. Cinelli, M.D., New York 53 

A Method for Reconstruction of Postauricular Defects. Gerald R. O’Brien, 
M.D., Brooklyn, and Wayne B. Slaughter, M.D., Omaha 65 

Nature of Vitamin B and Its Components, with Special Reference to Nerve 
Deafness. Clarence A. Veasey Jr., M.D., Spokane, Wash 74 

Reconstruction After Radical Operation for Osteomyelitis of the Frontal 
Bone: Experience in Eighteen Cases. V. H. Kazanjian, M.D., and John 
M. Converse, M.D., Boston 94 

The Galvanic Reaction in Guinea Pigs : 

III. The Reaction Following Section of the Eighth Nerve. A. R. 

Buchanan, M.D., and Laura D. Ladd, B.A., University, Miss 113 

IV. The Reaction in Animals witli Unilateral Lesions in the Brain Stem. 

A. R. Buchanan, M.D., University, Miss 120 

Argyria Resulting from Intranasal Medication : A Clinical and Experimental 

Study. Ben L. Bryant, M.D., Los Angeles 127 

Interstitial Emphysema of the Lung with Spontaneous Pneumothorax and 
Subcutaneous Emphysema: Demonstration of Air in the Septums of a 
Human Lung. Vera B. Dolgopol, M.D., and Morris E. Stern, M.D., 

New York 140 


Benign Tumors of Bronchi, with Special Reference to Vascular Adenoma. 
Herman I. Laff, M.D., Denver 

Diplacusis : A Localizing Symptom of Disease of the Organ of Corti;_ Theo- 
retic Considerations, Clinical Observations and Practical Application. 

George E. Shambaugh Jr., M.D., Chicago 

Case Reports : 

Adenocarcinoma Arising from the Mucous Glands of the Palate with 
Pulmonary Metastases. J. G. Sharnoff, M.D., and J. R. Lisa, M.D., 

New York 

Relief of Neuritis of Eighth Cranial Nerve with Vitamin Bi. K. C. 
Brandenburg, M.D., Long Beach, Calif 

Abstracts from Current Literature 

Society Transactions : 

American Otological Society 

Directory of Otolaryngologic Societies 

News and Comment 


148 

160 


185 

189 

192 


207 

229 

230 


in 



IV 


CONTENTS OF VOLUME 31 


FEBRUARY 1940. NUMBER 2 

PAGE 

Petrous Pyramid of Temporal Bone: Pneumatization and Roentgenologic 

Appearance. J. R. Lindsay, M.D., Chicago 231 

Edema of the Larynx : A Study of the Loose Areolar Tissues of the Larynx. 

M. Valentine Miller, M.D., Philadelphia 256 

Of What Value is Roentgen Therapy for Sinusitis? A Rhinologic Study of 

Twenty-Two Cases. E. Triblc Gatewood, M.D., Richmond, Va 275 

Use of Expanding Esophagoscope for Extraction of Foreign Bodies. E. I. 

Matis, M.D., Kaunas, Lithuania 283 

Osseous Lesions of Nose and Sinuses, with Special Reference to Hypertrophic 
Changes and Tumor Formations. Austin T. Smith, M.D., Philadelphia.. 289 
Vascular Fibroma of the Nasopharynx (Nasopharyngeal Fibroma). Stanton 

A. Friedberg, M.D., Chicago 313 

Infection with Aspergillus Niger: Report of Two Cases. Leon Fclderman, 

M.D., Philadelphia 327 

Case Reports : 

Expulsion of Foreign Body from the Antrum with the Aid of Irrigation. 

E. R. Hargett, M.D., Springfield, Ohio 332 

Paget’s Disease of the Bones of the Skull with Obliteration of the Sinuses. 

John H. Child rcy, M.D., San Francisco 333 

Clinical Notes; New Instruments and Technics: 

Correction of Saddleback Deformities of the Nose by Specially Cut Car- 
tilage from the Ear. F. Harbert, M.D., Philadelphia 339 

Correction of Lateral Displacement of Free Border of the Septal Car- 
tilage. F. Harbert, M.D., Philadelphia 341 

Progress in Otolaryngology': Summaries of the Bibliographic Material Avail- 
able in the Field of Otolaryngology : 

Functional Examination of Hearing. Alfred Lewy, M.D., and Norman 

Leshin, M.D., Chicago 344 

Abstracts from Current Literature 367 

Society Transactions: 

Chicago Laryngological and Otological Society 380 

Book Reviews 386 

News and Comment 3S8 

Directory of Otolaryngologic Societies 3S9 

MARCH 1940. NUMBER 3 

Changes in the Internal Ear Due to Increased Endocranial Pressure : The 
Histologic Basis of Congestive Inner Ear. Joseph Fischer, M.D., Boston 391 
Tomography and Cancer of the Larynx. Felix E. Leborgne, M.D., Monte- 
video, Uruguay 419 

Radical Mastoidectomy: Its Effect on Hearing. J. H. Maxwell, M.D., and 

H. J. Richter, M.D., Ann Arbor, Mich 426 

Value of Encephalography in the Diagnosis of Otogenic Intracranial Com- 
plications. Robert Dinolt, M.D., Chicago 431 

Congenital Fistula of the Neck Communicating with the Middle Ear. Joseph 

G. Druss, M.D., and Benjamin Allen, M.D., New York 437 

Is Medical Phonetics an Essential Part of Otorhinolaryngology'? Paul J. 

Moses, M.D., San Francisco 444 

Otosclerosis: Postauricular Approach in Operative Treatment. Henry M. 

Goodyear, M.D., Cincinnati 451 

Probable Pathogenic Streptococci and Staphylococci in Chronic Low Grade 
Illness: An Analysis of Their Frequency in Three Hundred and Ninety- 
Five Cases. Merritt H. Stiles, M.D., Philadelphia, and George H. 

Chapman, New York 458 

The Next Step in Auditory Research. H. G. Kobrak, M.D., Ph.D. ; J. R. 

Lindsay, M.D., and H. B. Perlman, M.D., Chicago 467 



CONTENTS OF VOLUME 31 


v 


MARCH — Continued 

PAGE 


Simple Mastoidectomy : A Critical Analysis of One Hundred Consecutive 

Cases. Everett Ii. Tomb, M.D., Framingham, Mass 

Ateliosis of the Mandibular Arch : Critical Comment on Glossoptosis, the 

Syndrome of Pierre Robin. Leo Schwartz, M.D., New York 

Borderline Allergy: Its Relation to Hyperplastic Disease of the Respiratory 
Tract. Noah Fox, M.D. ; John W. Harned, M.D., and Samuel Peluse, 
M.D., Chicago 

Speech Hearing and Speech Interpretation Testing. Douglas Macfarlan, M.D., 

Philadelphia 

Case Reports : 

Nasopharyngeal Carcinoma : Extension Intracranially and Metastasis by 
Implantation into the Soft Palate ; a Clinical and Pathologic Study. 
Amil C. Bach, M.D. ; Francis L. Lcderer, M.D., and S. N. Palevsky, 

M.D., Chicago 

Abstracts from Current Literature 

Society Transactions: 

Massachusetts Eye and Ear Infirmary 

Book Reviews 

News and Comment 

Directory of Otolaryngologic Societies 


478 

491 

502 

517 


529 

540 

549 

557 

558 

559 


APRIL 1940. NUMBER 4 


Roentgen Diagnosis of Cancer of the Accessory Sinuses. George E. Pfahler, 

M.D., Sc.D., and Jacob H. Vastine 2d, M.D., Philadelphia 

Nasal Plethysmometry as a New Test for Sinus Thrombosis. H. A. E. van 

Dishoeck, M.D., Amsterdam, Netherlands 

Infections of the Parapharyngeal Space. Hans Brunner, M.D., Chicago 

Osteomyelitis of the Frontal Bone. Surgical Treatment: Which Way of 

Approach Is the Best? Karsten Kettel, M.D., Copenhagen, Denmark 

The Piriform Sinus: Anatomic and Clinical Observations, with a Review of 
the Literature. Henry P. Schugt, M.D., New York 

Chondroma of the Ethmoid, with Report of a Case. Harold L. Hickey, M.D., 
Denver 


561 

588 

597 

622 

626 

645 


Congenital Atresia of the Postnasal Orifices: A Simple, Effective Office 
Technic for Treatment by Electrocoagulation. David J. Morgenstern, 

M.D., Brooklyn 653 

Case Reports : 

Unusual Cases of Thrombosis of the Sigmoid Sinus. Durwin Hall 

Brownell, M.D., San Diego, Calif _ 663 

Primary Mixed Cell Myeloma of the Mouth Involving the Antrum. 

Robert F. Roh, M.D., Newark, N. J 669 

Primary Carcinoma of the Trachea. Isidore Miller, M.D., New York 675 

Clinical Notes; New Instruments and Technics: 

A Tuning Fork Audiometer. Aaron Roth, M.D., Brooklyn 680 

Easy Ligation of Blood Vessels in Connection with Tonsillectomy: A 
New Instrument and Method. Fernand Vistreich, M.D., New York. 684 

Progress in Otolaryngology. Summaries of the Bibliographic Material Avail- 
able in the Field of Otolaryngology : 

Advances in the Field of Allergy as Related to Otolaryngology 
During the Year 1939. W. W. Duke, M.D., and C. M. Kohn, 

M.D., Kansas City, Mo 687 

Abstracts from Current Literature 698 

Book Reviews 708 

News and Comment 708 

Directory of Otolaryngologic Societies 709 



vi CONTENTS OF VOLUME 31 

MAY 1940. NUMBER 5 

PAGE 

Endaural Fenestration of External Semicircular Canal for Restoration of 
Hearing in Cases of Otosclerosis : Summary Report of One Hundred and 

Twenty Cases. Julius Lempert, M.D., New York 711 

Diagnosis and Treatment of Carcinoma of the Lung, with a Statistical Review 

of Forty Cases. Arthur E. Hammond, M.D., Detroit 780 

Sulfanilamide in Treatment of Acute Infection of the Ear and of the Mastoid 
in Infants and in Children : Quantitative Study of Seventeen Cases. 

Howard M. Hebble, M.D., Philadelphia 808 

Significance of Aphasia as a Symptom of Otogenic Extradural Abscess. 

Franz Altmann, M.D., New York 819 

Plastic Operations for Hump Nose: Notes on Artistic Anatomy. Adolph 

M. Brown, M.D., Chicago 827 

Osteoma of the Mastoid : Report of a Case with an Investigation of the Con- 
stitutional Background. E. A. Stuart, M.D., F.R.C.S. (Ed.), Montreal, 

Canada 838 

Case Reports : 

Post-Tonsillectomy Pulmonary Abscess (Preabscess Stage) Aborted with 
Sulfapvridine. Karl Musscr Houser, M.D., and Thomas Fitz-Hugh 

Jr., MiD., Philadelphia... S5S 

Subacute Monocytic Leukemia with Nasal Manifestations. Gilbert N. 

Haffly, M.D., and Lloyd A. Schipfer, M.D., Chicago 858 

Abstracts from Current Literature 863 

Society Transactions: 

Chicago Laryngological and Otological Society S73 

Book Reviews 882 

News and Comment 882 

Directory of Otolaryngologic Societies 883 

JUNE 1940. NUMBER 6 

Otomycosis: Treatment with Silver Picrate. Merrill O. Dart, M.D., Denver 885 
Elongated Styloid Process: A Cause of Obscure Throat Symptoms. Milo 

Fritz, M.D., Durham, N. C 911 

Pyogenic Granuloma of the Nasal Fossa. Ira Frank, M.D., and Margery 

Blahd, M.D., Chicago 919 

Treatment of Chronic Hypertrophic Laryngitis. F. Johnson Putney, M.D., 


The Canine Fossa. William J. Mellinger, M.D., Santa Barbara, Calif 930 

Pseudoxanthomatous Tumor of the Mastoid : Resume of Lipoidoses. C. H. 

McCaskey, M.D., Indianapolis 938 

Cavernous Sinus Thrombosis : Report of Recovery Following Sulfapyridine 
Therapy. Lewis F. Morrison, M.D., and Meyer Schindler, M.D., San 

Francisco 948 

A Simplified Technic for the Construction of Life Masks of Latex Rubber. 

Samuel Peluse, M.D., Los Angeles 955 

Case Reports : 

Lymphangiomas of the Tongue. James P. Rigg, M.D., and Richard 

Waldapfel, M.D., Grand Junction, Colo _ 966 

Otitis Externa Diffusa Associated with Secondary Anemia. John E. 

Alexander, M.D., Arlington, Va 974 

Clinical Notes; New Instruments and Technics: 

A Positive Method for Ablation of Septoturbinal Synechiae. Charles 

Firestone, M.D., Seattle ; • ••_ •_ 976 

Progress in Otolaryngology. Summaries of the Bibliographic Material Avail- 
able in the Field of Otolaryngology: 

Peroral Endoscopy. Louis H. Clerf, M.D., and F. Johnson Putney, 

M.D., Philadelphia 979 

Abstracts from Current Literature 1006 

Society^ Transactions : 

Chicago Laryngological and Otological Society 1016 

Book Reviews 1036 

News and Comment 1037 

Directory of Otolaryngologic Societies 1038 

General Index 1039 



VOLUME 31 


NUMBER 6 


ARCHIVES OF 

OTOLARYNGOLOGY 


EDITORIAL BOARD 

GEORGE M. COATES, Chief Editor, Philadelphia 
ISIDORE FRIESNER, New York CHEVALIER JACKSON, Philadelphia 

RALPH A. FENTON, Portland, Ore. JOHN F. BARNHILL, Miami Beach, Fla. 

W. P. WHERRY, Omaha JAMES A. BABBITT, Philadelphia 


y 


JUNE 1940 


PUBLISHED MONTHLY- BY AMERICAN MEDICAL ASSOCIATION, 535 NORTH 
DEARBORN STREET, CHICAGO, ILLINOIS. ANNUAL SUBSCRIPTION, 55.00 


Entered as Second Class Matter Jan. 14, 1925, at the Postoffice at Chicago, 
Under the Act of Congress of March 3, 1879 

Copyright, 1940, by the American Medical Association 


